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I.  u4  new  av.d  expeditious  Proctfs  for  rendering  Platina 
vialleahle.  By  Mr.  Richard  Knight,  iMernber  of 
the  BriiiJJj  Mitieralogical  Society.     Communicated  by  ths 

Author. 

X  HE  many  peculiar  advantages  which  pfatina  in  a  nial- 
leable  ftate  poCeHes  over  every  other  n::etal  for  the  fabrica- 
ti;in  of  a  variety  of  inliruments  and  utenfils  particularly  r.fefu] 
for^  the  purpofes  of  chemiftry,  together  with  the  extreme 
difficulty  of  procuring  it,  being  hitherto  only  to  be  obtained 
from  Paris,  of  a  very  indifferent  quality,  and  at  a  price  equal' 
lo  that  of  gold,  firft  induced  me  to  turn  my  attention  to  the 
fubjeft.  After  having  repealed-  a  variety  of  experiments^ 
from  the  different  writers  on  this  fubflance,  without  etfetl, 
I  at  length  completed  a  procef?,  the  fuccefs  of  which  has 
fully  anfwered  my  expetlations.  By  the  procefs  which  I 
follow  I  am  able  to  reduce  any  quantity  of  crude  platina  to 
a  perfectly  malleable  (late,  entirely  free  from  impurity,  and' 
capable  of  being  wroui:ht  into  any  form  whatever.  As  this 
is  a  circumft'ance  of  conlldcrable  importance  to  the  chemical 
world,  and  the  advantages  w-hich  may  refult  from  it  to  fo- 
clety  in  general  are  perhaps  incajcukble,  I  would  confider 
myfelfdefervingofcenfure,  could  I  allow  any  moiivf-  u-haiever 
to  induce  me  to  withhold  it  from  the  public."  Bv  fcndino-  it 
for  "publication  in  a  work  of  fach.  extenfive  circulation  as  tlt« 
^  VOE.  Vi.  ^  Philo- 


2  Proccfs  for  rendering  Platina  mallealtc. 

Phllofophical  Magazine,  it  will  meet  the  eyes  of  thofe  for 
whom  it  is  intended.  If  any  benefit  rcfult  from  it  to  fcience, 
or  the  arts,  my  end  is  gained,  and  I  fliall  feel  amply  repaid 
for  my  trouble.     The  method  I  purfue  is  as  follows : — 

To  a  given  quantity  of  crude  platina  I  add  15  times  its 
weight  of  nitro-muriatic  acid  (compofed  of  equal  parts  of 
nitric  ami  muriatic  acids)  in  a  tubulated  glafs  retort,  with  a 
tubulated  receiver  adapted  to  it.  It  is  then  boiled,  by  means 
of  an  Argand's  lamp,  till  the  acid  has  aflumed  a  deep  faffron 
colour :  it  is  then  poured  off;  and  if  any  platina  remains  un- 
dilTolved,  more  acid  is  added,  and  it  is  again  boiled  until  the 
whole  is  taken  up.  The  liquor,  being  fuftered  to  reft  till 
quite  clear,  is  again  decanted  :  a  folution  of  fal-ammoniac 
is  then  added,  by  little  and  little,  till  it  no  longer  gives  a 
cloudinefs.  By  this  means  the  platina  is  thrown  down  in 
the  form  of  a  lemon-coloured  precipitate,  which  having  fub- 
fided,  the  liquor  is  poured  off,  and  the  precipitate  repeatedly 
waflied  wath  diflilled  water  till  it  ceafes  to  give  an  acid  tafle; 
(too  much  water  is  injurious,  the  precipitate  being  in  a  cer- 
tain degree  foluble  in  that  liquid  :)  the  water  is  then  poured 
off,  and  the  precipitate  evaporated  to  drynefs. 

So  far  my  procefs  is  in  a  great  meafure  fimilar  to  that 
which  fome  others  have  alfo  followed ;  but  my  method  of 
managing  the  fubfequent,  and  which  are  indeed  the  principal 
manipulations,  will  be  found  to  pofTefs  many  advantages 
over  any  that  has  yet  been  made  public.  The  befl  procefs 
hitherto  followed  has  been,  to  give  the  precipitate  a  w^hite 
heat  in  a  crucible,  which  in  fome  meafure  agglutinates  the 
particles;  and  then  to  throw  the  mafs  into  a  red- hot  mortar, 
or  any 'fimilar  implement,  and  endeavour  to  unite  them  by 
ufmg  a  petlle  or  ftamper.  But  the  mafs  is  fo  fpongy  that  it 
is  hardly  poflible  to  get  a  fingle  ftroke  applied  to  it  before  the 
welding  heat  is  gone  j  and  though  by  peculiar  dexterity  and 
addrefs  fome  have  in  this  way  fucceeded,  it  has  been  found 
to  require  fuch  innumerable  heatings  and  hammerings,  that 
moft  of  thofe  who  have  attempted  it,,  have  either  failed  en- 
tirely, or  given  it  up  as  being  too  laborious  and  expenlivc. 
I  have  fucceeded  in  obviating  all  thefe  difficulties,  by  adopt- 
ing the  following  fimple,  eafy,  and  expeditious  method  : — 

A  Ilrong, 


Procefs  for  rendering  Plat'ina  malleable.  J 

A  ftrong,  hollow,  inverted  cone  of  crucible  earth  being 
procured,  with  a  correfponding  ftopper  to  fit  it,  made  of  the 
fame  materials,  the  point  of  the  latter  is  cut  off  about  three- 
fourths  from  the  bafe.  Tlie  platina,  now  in  the  ftate  of  a 
light  yellow  powder,  is  prefl'ed  tight  into  the  cone,  and,  a' 
cover  being  fixed  (lightly  on,  it  is  placed  in  an  air-furnace*, 
and  the  fire  raifed  gradually  to  a  ftrong  white  heat.  In  the. 
mean  time  the  conical  ftopper,  fixed  in  a  pair  of  iron  tongs 
fuitable  for  the  purpofe,  is  brought  to  a  red,  or  to  a  bright, 
red  heat.  The  cover  being  then  removed  from  the  cone,  the 
tongs  with  the  heated  ftopper  is  introduced  through  a  hole 
in  the  cover  of  the  furnace,  and  prefled  at  firft  gently  on  the 
platina,  at  this  time  in  a  ftate  nearly  as  foft  as  dough,  till  it 
at  length  acquires  a  more  folid  confiftence.  It  is  then  re- 
peatedly ftruck  with  the  ftopper,  as  hard  as  the  nature  of  the 
materials  will  admit,  till  it  appears  to  receive  no  farther  im- 
prefiion.  The  cone  is  then  removed  from  the  furnace,  and 
being  ftruck  lightly  with  a  hammer,  the  platina  falls  out  in 
a  metallic  button,  from  which  ftate  it  may  be  drawn,  by  re- 
peatedly heating  and  gently  hammering,  into  a  bar  fit  for 
flatting,  drawing  into  wire,  planiftilng,  Sec. 

Befides  the  comparative  facility  of  this  procefs,  it  has  the 
farther  advantage  of  rendering  the  platina  much  purer  than 
when  red-hot  iron  is  obliged  to  be  had  recourfe  to ;  for  pla- 
tina, when  of  a  white  heat,  has  a  ftrong  affinity  for  iron,  and, 
with  whatever  care  it  may  have  been  previoufly  feparated 
from  that  metal,  will  be  found  to  have  taken  up  a  portion  of 
it,  when  it  is  employed,  of  a  red  heat,  to  ferve  to  unite  the 
particles  of  the  platina.  To  the  fuperior  purity  of  platina, 
rendered  malleable  by  the  procefs  before  defcribed,  I  attri- 
bute the  greater  fpecific  gravity  which  I  find  it  to  poflefs, 
than  that  prepared  by  other  methods.  Having  taken  the 
fpecific  gravity  of  about  ten  penny  weights  of  it,  which  I 
had  previoufly  paiTed  repeatedly  through  a  flatting  mill,  I 
found  it  to  be  22*26. 

Fofter  Lane,  January  3,  iSoo. 

*  The  one  I  employ  is  portable,  and  the  chambtr  for  t'le  fire  only 
eight  iuc.es  n  diam.ier.    K. 

'  E  2  II,  Refect 


[    4    ] 
II.  ReJieSisns  on  FruJJlats.     By  I.  M.  Haussmann  *. 

JL  O  fix  on  fluffs  with  fuccefs  the  metallic  pruflTiats,  it  was 
tiecgrfarv  to  examine  with  care  the  refults  arifing  from  the 
mixture  of  metallic  folutions  with  the  pruffiats  of  pot-afh  or 
of  lime.  The  mod  intcreding  information  which  I  procured 
by  my  experiments  is  as  follows  : — 

The  red  oxyd  of  mercury  fubiefted  to  the  aclion  of  the 
iiquor  of  prufliat  of  pot-a(h  or  of  lime,  acidulated  by  the  ful- 
phuric  aci  J,  did  not  produce  blue,  but  was  transformed  gra- 
duall  into  yellowifh  fulphat  of  mercury :  next  morning,  after 
an  addition  of  the  muriatic  acid,  the  change  took  place  in 
an  in  tant,  and  I  obtained  a  blue  exceedingly  brilliant.  Hav- 
inof,  indead  of  the  fulphuric  acid,  employed  the  muriatic,  the 
red  oxyd  was  diflolved,  and  the  liquor  became  tranfparent,  of 
a  bad  blue  colour,  which  became  gradually  brighter  as  it 
was  precipitated.  The  red  oxyd  of  mercury,  dilTolved  tird  by 
the  nitric  acid  in  excels,  to  which  was  added  pruHiat  of  pot- 
alli  or  of  lime,  furnilhed  alfo  a  blue.  The  x>peration  is  flow 
wh:a  the  red  oxvd  is  ufed  without  diffolving  it,  and  when 
you  CO  sine  yourlelf  to  acidulating  the  prufliat  with  the  nitric 
acid.  An  aqueous  fjlution  of  the  oxygenated  muriatofmer- 
ciirv,  mixe  i  with  a  folulion  of  pruffiat  of  pot-afli  or  of  lime, 
acidulated  by  the  muriatic  or  nitric  acid,  gives  alfo  a  very 
beautiful  blue. 

In  all  thefe  proceffes  of  mercury,  and  particularly  the  laft, 
a  part  of  this  oxygenated  fubdance  remains  in  folution,  and 
refembles  the  liquor  obtained  by  dedroying  the  colour  of  the 
prufliat  of  iron  by  means  of  the  red  oxyd  of  mercury  and  of 
water.  The  oxyd  of  diver  is  changed  with  more  difficulty. 
I  diluted  with  water  a  nitric  fjlution  of  that  metal ;  and  when 
I  hit  the  jud  proportions  of  ihe  prufliat  of  pot-afli,  and  the 
fulphuric  or  muriatic  acid,  I  obtained,  by  diaking  from  time 
to  time,  the  mod  beautiful  blue  in  the  fpace  of  twenty-four 
hours.  The  liquid  arlenic  acid,  mixed  with  prufliat  of  pot- 
afh  or  of  lime,  acidulated  with  fulphuric  acid,  gives  a  very 
besutiful  blue. 

*  F com  j'ournal  de  Pbvi?fji/i',  an,  7. 
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A  folution  of  cobalt  ^urniflies  a  greyifti  violet,  and,  with 
the  addition  of  muriat  of  ammonia,  a  beautiful  violet  blue; 
while,  in  treating  folutions  of  the  fulphat  of  zinc,  the  nitrat 
ofbifmuth,  the  muriat  of  tin,  and  the  acetite  of  lead,  with 
liquor  of  the  pruffiat  of  pot-afli  or  of  lime,  acidulated  as  be- 
fore, you  obtain  only  whites.  Copper  is  precipitated  under 
a  brown  fliade.  The  muriat  of  antimony,  precipitated  by 
aqueous  dilution,  and  expofcd,  like  the  oxyd  of  lilver,  to  the 
aolion  of  the  acidulated  prufliat  of  pot-alb,  indicate.-  f  ime 
difpofition  to  become  blue.  Adding  to  the  muriatic  ioli-.tion 
of  the  black  oxyd  of  manganefe,  muriat  of  ammonia,  and 
mixing  this  folution  with  liquor  of  the  pruffiat  of  pot-a{h, 
acidulated  by  the  fulphuric  acid,  there  is  formed  a  very  beau- 
tiful blue. 

I  muft  Inform  chemiits  not  to  be  difcouraged  when  the 
produtSlion  of  blue  does  not  immediately  take  place ;  if  it 
fliouid  happen  that  they  do  not  obtain  it,  they  muft  var\'  the 
proportions  until  they  have  accomplifhed  their  end.  The 
blue  of  lilver  often  does  not  fucceed  till  after  a  long  time, 
and  does  not  acquire  its  utmoft  degree  of  intenlity  till  die 
end  of  eight,  ten,  or  fifteen  days. 

As  I  intended  to  repeat  and  continue  thefe  experiments 
by  the  mixture  of  metallic  folutions  with  liquor  of  the  pruf- 
fiats  of  pot-afh  and  lime  acidulated,  I  firft  expofed  to  the 
adlion  of  thefe  liquors,  fome  metallic  oxyds  fixed  upon  ftufFs- 
Cotton-cloth,  which  had  imbibed  a  folution  of  native  pla- 
tina  almoft  infenfib'e  to  the  magnet,  after  being  wrung  wa* 
dipped,  without  drying  it,  in  a  folution  of  caullic  pot-a(li ; 
the  oxyd  of  platina  remained,  in  a  great  part,  adherinej  to  the 
ftuff,  which  being  waihed,  alTumtd  a  yellow  much  more 
beautiful  than  that  obtained,  from  iron.  Having  dipped  this 
clutli  in  a  folution  of  pruffiat  of  pot-afti  or  of  lime,  acidulated 
by  the  fulphuric  acid,  I  obtained  as  lively  a  blue,  and  in  as 
fnort  a  time  as  if  I  had  employed  cloth  coloured  by  the 
oxyd  of  iron.  A  mixture  of  the  folution  of  platina  and  of 
tin  diffbived  in  the  muriatic  acid,  with  an  excefs  of  acid,  is 
of  a  beautiful  tranfparent  red  colour.  Without  excefs  of 
acid,  there  is  formed,  at  firft,  a  precipitate  of  a  beautiful 

orange 
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(Grange  colour.  This  procefs  might  furnifh  another  meani 
^purifying  platina. 
A  piece  of  cotton  cloth  impregnated  with  a  folution  of 
^oTcI,  containing  a  fixth  part  of  that  metal  without  excefs  of 
acid,  being  plunged  in  a  fokition  of  ammonia,  furniHied  me 
with  an  ochre  yellow.  This  yellow  at  length  became  blackiHi 
after  being  kept  in  a  flieet  of  paper.  As  alkaline  liquors,  and 
particularly  that  of  the  carbonat  of  pot-afli  or  of  foda,  have  a 
great  tendency  to  diflblve  the  oxyd  of  gold,  it  cannot  be  ufed 
for  its  precipitation  on  cloth.  Cloth  coloured  yellow  by  gold 
dipped  in  muriat  of  tin  diluted  with  water,  undergoes  a  change 
into  dark  blackifh  grey,  which  becomes  brighter  in  propor- 
tion as  the  folution  is  diluted.  I  have  often  obtained  violets 
and  lilacs  by  dipping,  without  precipitation,  the  cloth  merely 
imbibed  with  a  folution  of  gold,  in  nitro-muriatic  folutions 
of  tin  prepared  with  different  proportions  of  the  acid.  Se- 
veral fhades  of  gold  colour  wjll  be  obtained  by  precipitating 
oxyd  of  tin  from  its  nitro-muriatic  folution  by  dilution  with 
water,  to  which  a  folution  of  gold  has  been  added,  drop  by 
drop,  at  different  times,  with  intervals  of  feveral  hours.  This 
mode  of  operation  will  furnifh  orange  colours,  while,  if  you 
fubftitute  oxj'd  of  gold  for  the  folution,  you  will  obtain  lilacs, 
which,  approaching  more  and  more  to  ffiades  of  crimfon, 
will  at  laff;  become  orange,  if  you  continue  to  add  to  them, 
from  time  to  time,  oxyd  of  gold.  Thefe  ffiades  depend  a  great 
deal  on  the  proportion  of  muriatic  acid  prefent  in  the  nitro- 
muriatic  folution  of  tin.  If  it  contains  too  great  a  quantity, 
the  dofe  of  water  muft  be  augmented  to  make  the  oxyd  of 
tin  precipitate  itfelf,  and  the  gold  in  that  cafe  gives  a  grey 
colour  more  or  lefs  reddifli.  The  folution  of  tin,  which  I 
employed  for  thefe  experiments,  was  compofed  of  four  parts 
of  nitric  acid,  one  of  muriatic  acid,  and  one  and  a  quarter 
of  granulated  tin,  (lowly  diffblved,  to  prevent,  as  much  as 
poffible,  the  nitrous  gas  from  being  difengaged  in  too  great 
quantity.  Thefe  oxyds  of  tin,  coloured  by  the  oxyd  of  gold 
more  or  lefs  de-oxygenated,  do  not  require  much  metal,  and 
confcquentiv  are  not  dear.  They  all  prefent,  when  dry,  dif- 
ferent fljades  of  grey  and- lilac  more  or  lefs  intenfe,  and  in 
ail  probability  raiglu  be  employed  for  painting  porcelain. 

Stuff 
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Staff  coloured  by  the  oxyd  of  gold  feenis  to  attxa^: 
the  colouring  particles  of  madder,  and  aflTumcs  a  reddifh- 
brown  tint,  or  a  fort  of  carmelitc,  which  is  more  and  more 
blackened  by  a  continuation  or  increafe  of  the  heat.  The 
other  ingredients  proper  for  dyeing  alfo  blacken  gold  by  the 
help  of  heat.  Galls,  by  ebullition,  have  an  analogous  eftefik, 
and  produce  ahnoll  the  fame  greyifli-black  colour  as  that 
obtained  by  dipping  in  a  muriatic  fqlution  of  tin,  probably 
becaufe  all  thefe  means  de-oxygeuate  the  oxyd  of  gold.  The 
chano-e  into  blue,  of  Ituff  coloured  yellow  by  the  oxyd  of  gold 
expofed  to  the  aftion  of  diflblved  pruffiat  of  pot-afn  or  of 
lime,  acidulated  by  the  fulpimric  or  any  other  acid,  takes 
place  only  (lowly.  Three,  four,  and  even  five  hours  immer- 
iion  are  necefliiiry  to  obtain  a  beautiful  blue  of  equal- intensity 
with  the  yellow  produced  by  gold.  By  acidulating  too  Itrongly 
the  liquor  of  the  pruffiat,  the  oxyd  of  gold  diflblves  without 
giving  a  blue. 

It  is  not  uncommon  to  fee  the  experiment  fail  when  the 
folution  of  gold  is  direftly  mixed  with  a  folution  of  an  alka- 
line pruffiat  or  a  pruffiat  of  lime.  Every  thing  here  depends 
on  the  degree  of  acidulation  ;  but  the  experiment  will  gene- 
rally fucceed  when  the  oxyd  of  gold  has  been  previoully  pre- 
cipitated by  ammonia  or  fome  other  alkali. 

I  for  a  lono-  time  imagined  that  thefe  blues  arofe  from  the 
metal  employed,  and  formed  pruffiats.  I  was  fo  full  of  this 
idea,  that,  when  I  made  the  difcovery  in  178 1,  I  communi- 
cated it  to  the  celebrated  profeffor  Spielmann,  who  returned 
me  the  following  anfwer : — "  Weftenberg,  in  a  diuertatioa 
maintained  at  Gottingen  in  1772,  and  Martin  more  amply 
in  a  thefis  printed  here  in  1775,  remarked,  that  ley  of  blood 
prcc;pitalcd  gold  under  a  blue  colour;  but  that,  to  obtaia 
this  colour,  it  was  necelfary  to  make  ufe  of  an  acid.  The 
latter  obferved  chiefly,  that  alkali,  faturated  with  pruffian 
blue,  precipitated  gold  immediately  of  a  blue  colour;  and 
that,  it  ley  of  blood  was  deprived  of  all  volatile  alkali  by 
diftillation,  the  refiduum,  more  concentrated,  dyed  ftill  more 
eafily  the  metals  it  precipitoled  from  their  menltrua."  At 
the  time  when  I  w-as  employed  in  repeating  my  experiments, 
my  friend  Charles  Bartholdi  ob'eded  to  me,  that  all  my 

blacs 
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blues  arofe  only  from  iron,  which  the  foUitionsof  prufliats  of 
pot-afh  and  of  lime  hold  more  or  Icfs  in  folution.  I  learned 
alfo,  from  a  paflage  in  Buffbn  in  his  obfervations  on  the  na- 
ture of  platina,  that  Morveau  had  doubted  the  experiment  of 
Fourci,  who  precipitated  gold  of  a  blue  colour  by  the  pruffian 
alkali.  Though  we  cannot  deny  the  exiftence  of  iron  in  pruf- 
liats of  alkalies  and  of  limey  I  could,  however,  with  difficulty 
believe  that  a  metallic  fubllance  fixed  on  fluff,  could  be  re- 
placed by  any  other  which  would  at  the  fame  time  remain 
fixed. 

If,  in  my  experiment  on  cloth  coloured  by  the  oxyd  of 
gold,  that  oxyd  had  difuppeared  ;  if  the  pruffiat  of  iron  had 
been  precipitated  in  the  liquor,  inftead  of  being  fixed  on  the 
fluff;  if  the  afhes  of  fome  fpecimens  had  not  gilded  fiiver; 
and,  in  the  laft  place,  if  the  intenfity  of  blues  had  not  been  fo 
confiderable  and  fo  general,,  and  the  fhades  of  each  different, 
I  fliould  certainly  have  been  fooner  freed  from  my  error ;  but 
I  now  am,  and  the  following  is  the  method  in  which  I  pro- 
ceeded to  Convince  myfelf  of  mymiliake  : — [  deprived  of  its 
colour,  by  means  of  a  folution  of  pot-adi,  a  piece  of  cotton 
cloth  coloured  yellow  bv  gold,  and  then  rendered  blue  :  I 
wafhed  it,  and.  immerfed  it  for  feveral  hours  in  a  muriatic 
folution  of  tin,  and  produced  the  fame  effe6l  as  with  the  oxyd 
of  iron.  This  cloth,  deprived  of  its  colour,  and  become  of  a 
yellow  fimilar  to  that  -produced  by  the  oxyd  of  iron,  was 
chano-ed  into  bl-i.e  by  alkaline  pruflidts  as  fpeedily  as  the 
latter.  This  blue  cloth,  as  well  as  that  deprived  of  its  co- 
lour by  pot-aili  when  reduced  to  aflies,  fcarcely  gilded  fiiver; 
and  thefe  aflies,  treated  with  mercury,  furnifhed  only  a  flight 
gilding,  arifing  no  doubt  from  a  Imall  portion  of' the  oxyd 
of  gold  which  had  rernained  untouched  in  the  liquor  of  the 
acidulated  prufliats,  which,  by  longer  immerfion  of  the  fluff, 
could  not  have  failed  to  have  been  taken  up. 

Thefe  proofs  were  too  ftriking  not  to  induce  me  to  con- 
tinue my  experiments.  I  foaked,  therefore,  the  cotton  cloth 
in  a  nitric  folution  of  fiiver,  and,  without  drying  it,  I  dipped 
it  in  a  folution  of  cauflic  pot-afh  ;  the  oxyd  fixed  on  the  fluff 
preftnted  inequalities,  and  exhibited  different  fhades  of  vio- 
letj  lilac,  grey,  and  yellow.  The  a6lion  of  the  atmofphere 
7  had 
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had  a  great  influence  on  the  totie  of  thefe  ihades.  The  ftuff"^ 
after  being  dried,  was  left  for  fifteen  days  in  a  folution  of 
prufliat  of  pot-afli  acidulated  by  the  nitric,  muriatic,  or  ful- 
phuric  acids,  and  affumed  a  pretty  equal  blue  colour,  of  great 
beauty  and  fplendour;  but,  when  deprived  of  its  colour  by 
cauftic  pot-afli,  it  could  not  be  brought  back  to  its  firfl  (hades. 
The  yellow  preferving  a  decided  fuperiority  feemed  to  obfcure 
the  reft ;  which  fhews  that  the  pruffiat  of  iron  had  difplaced 
a  great  part  of  the  oxyd  of  lilver. 

The  nitric  folution  of  .the  red  oxyd  of  mercury,  with  which 
I  impregnated  the  cotton  in  order  to  dip  it  in  a  folution  of 
cauftic  pot-alh,  gave  a  very  beautiful  yellow,  while  the  nitric 
folution  of  mercury,  newly  made,  produced  a  grey;  but  thefe 
two  (liadcs,  having  been  left  fome  days  in  the  folution  of  the 
prufliat  of  pot-afli  acidulated  by  the  nitfic,  muriatic,  or  ful- 
phuric  acids,  were  changed  into  blue.  The  colour  being 
afterwards  difcharged  by  cauftic  alkali,  the  grey  and  yellow 
fliades  rc-appeared — with  this  difference,  that  the  latter  had  a 
greater  refemblance  to  the  rufl:  of  iron.  What  is  Angular  is, 
that  the  grey  difi'ered  very  little  from  its  firfl:  fliade :  if,  how- 
ever, the  grey  oxyd  of  mercury  had  been  obfcured  by  the 
prufliat  of  iron,  difcharging  the  colour  mull  have  produced 
an  ochre  yellow. 

All  thefe  experiments  prefent  phenomena  fo  flnfjular  that 
they  deferve  to  be  repeated;  which  I  fliall  perhaps  do;  but 
in  the  mean  time  it  appears  to  me  true  that  the  greater  part 
of  thefe  blues  are  only  prufliat  of  iron  :  the  changes  by  affi- 
nity, however,  are  extraordinary.  It  is,  above  all,  on  the 
grey  oxyd  of  mercury  changed  blue,  that  it  is  of  importance 
to  fix  attention. 

As  the  precipitates  which  are  formed  in  mixtures  of  me- 
tallic folutions  with  folutions  of  prufliats,  of  alkalies,  or  of 
lime,  acidulated,  though  not  blue,  are  ftill  prufliiats  under 
different  colours,  "if  is  very  probabl'-e  that  the  metallic  oxyds, 
fuch  as  that  of  gold  fixed  on  ftuft  deftined  to  be  changed  into 
blue,  become  prufliats,  foluble  in  acids.  In  regard  to  the 
blue  of  platina,  I  have  no  doubt  that  it  is  a  prufflat  of  that 
metal;  its  change  is  effected  as  fpeedily  as  that  of  iron. 

Vol.  Vr.  C  III.  Jcaunt 
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ITT,   Account  'if  a  fimph  and  effeQual  Vreparaticii  of  Seed- 
Cuni.     B)  Mr.  John  Wagstaffe,  of  Nor-wick  *. 

X  HERE  has  been  long  fought  for,  and,  in  the  opinion 

of  fomc,  long  fince  obtained,  a  perfeft  cure  of  the  difeafe  i?i 
'.vhcat  dnd  oiher  gfain,  prnvinctally  known  by  various  nanie^, 
as  fmut,  loot-brand,  Sec.  which  are  but  one  and  the  fame 
difeafe. 

From  the  partial  judgment  of  many  individuals,  it  hss 
been  afiertcd,  that  fuch  and  fuch  caullics,  falts,  and  wafhe?, 
have  been  complttclv  dcftruclive  of  this  bane  ;  yet,  however 
fuch  individuals  mav  have  cfcaped  it3  malignity,  the  repeated 
ufe  of  their  recipes  has  not  fucceeded  with  others  to  whom 
their  proccfs  has  been  connnunicated  :  but  I  am  convinced, 
bv  a  fcries  of  repeated  experiments,  that  every  perfon,  who 
duly  praArfe?  the  (impTe  means  I  now  hy  before  you,  will 
be  exempted  from  its  immediate  bane  ;  and  a  diflrlft  of  coun- 
try, bv  purfuing  the  fame  mean?,  may  perhaps  efcape  future 
contagion. 

The  means  are  fimple  t  and  are  no  other  than  immerfing 
the  feed  in  pure  water,  and  repeatedly  fcouring  it  therein, 
juft  before  it  is  Ibwn  or  dibbled  in  the  foil.  Whether  well, 
fprincr,  or  river  water  be  ufed,  is  indltFerent ;  but  repeated 
itir'riRsr  and  change  of  water  is  eflential  to  remove  the  par- 
ticlcis  of  infe^lron  thsft  may  have  imperceptibly  adhered  to 
the  feeds  thus  purified  :  the  fubfequcnt  crop  will  be  perfevft 
m.  itfelf,  and  its  feeds  (I  am  perfaaded)  fucccffively  fo  like- 
wife,  if  there  are  no  adjacent  fields  from  whence  this  conta- 
mination mav  be  wafted.  Before  I  give  you  a  ferics  of  ex- 
periments, which  have  confirmed  to  me  the  complete  cure 
of  the  difeafi.'.  in  queftion,  permit  me  to  obferve,  that  many 
years  fincc,  believing  tiiat  this  corrvrpt  fubftance  of  fnuft 
occafioiied  its  perpetuation,  I  took  fome  grains  of  wheat  from 
a  Hock  that  had  been  known  not  to  be  affected  ^vi?h  fmut ; 
thcfe  iirains  I  blackened  with  its  daft,  and  the  fuccceding 
lunnner  confirmed  my  opinion^  as  near  half  the  produce  wa-3 

♦  From  LfiUJS  ,vu/  Papers  of  the  Batb  and  ]VfJl-of-En^land  Socie'.y  for 
lbs  f'^.r'.!r.''r'''v:r.t  rf  A^ricullurCjiiZ. 
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rmiit-balls.  Here  I  flopped  ;  and  in  my  own  rmall  prai5\ice 
ufed  fome  of  the  ftrongly  recommended  noftrums  that  were 
fald  always  to  efFeJl  a  cure,  and  which  apparenily  they  did, 
as  I  uniformly  fteeped  the  grain  in  rain  \vatcr  before  I  made 
the  addition  of  a  difguftful  fluid,  or  commixture  of  J  know 
not  what  ftrange  fubllances. 

About  two  years  fince,  I  was  called  upon  by  an  intelligent 
farmer  (Roger  Treffev)  of  Devonfliire.  who  conjidcnthdiy 
(becaufe  he  had  a  fubfcription  in  vie\%')  laid  this  fimplc  pro- 
cefs  before  me.  I  was  immediately  convinced,  by  c;jmparing 
what  I  had  praftifed  with  the  principle  he  advanced. 

I  then  repeated  mv  former  experimeiits.  I  look  a  handful 
of  pure  wheat,  and  blackened  it,  by  rubbing  in  as  much 
fmut-brand  as  I  \vas  able;  after  which,  I  divided  this  cor- 
rupted handful  into  two  equal  parts  j  retained  one  part  with 
all  its  corrupt  impregnation*,  and  the  other  part  I  well 
cleanfcd  in  water  from  its  baneful  particles  :  thefe  two  pans 
I  again  fubdivided  into  three  portions  each,  two  of  wliich  I 
djbbled  in  different  lituations,  viz.  a  portion  of  the  pure  and 
impure,  near  to,  but  diftinctly  feparatcd  from,  each  other ; 
two  other  portions  fome  miles  from  the  former  two:  and  the 
remaining  two  (the  corrupted  and  the  cleanfcd)  I  committed 
to  the  care  of  an  accurate  neighbour  for  his  putting-  ii^to  t!:^: 
ground,  at  which  I  was  prefect,  and  witnel]ed  fhc  cxaclnefs 
of  the  reparation.  The  prqdiicls  of  thefe  feveral  trials  were 
\miformly  the  fanie :  the  miwariied  wg-s  generally  fnuitty; 
the  walhed  good  in  quajity,  one  lingle  fet  excepted.  Thus 
fully  convinced,  and  confirmed  in  the  efficacy  of  {ho  mcan^ 
recommended,  I  engaged  the  farmers  of  a  certain  pariflx 
(Baburgh)  to  advance  me  a  guinea  for  Roger  Tret^ey's  pub- 
licatioi),  alluring  the  principal  occupier  f,  that  he  would  be 

convinced 

*  Wiv-krotpe  watpr  has  a  tendency  to  promore  vegetation,  wiitlc  iome 
of  the  futid  and  corrofive  fluiJs  have  a  tendcnqv  to  dtftroy  its  princi.  k-  ; 
in  courfc.  Ibmc,  perhaps  much,  of  ihe  feed  ptn(];ts  in  the  Ibij, 

t  This  fHrmer  had  been  iubjtit  many  years  to  l^rand,  not\vi;hftandJng 
t\js  conflant  iifb  of  faiine  and  o:hcr  fybftanccs .-  at  length  h^  chjinged  thef^ 
for  a  recipe  from  a  gentleman  to  whole  opinion  he  paid  much  d<.fcrc:)>ri: ; 
but  it  proved,  that  on  this  change  he  had  more  brand  than  ^cfoje  :  'n<t 
licence  refolvcJ.  tc  ufc   no  tv.orc  preparations,  but  brought  all  his  fccdr 
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convinced  of  its  certainty,  without  waiting  th;;  ifiue  of  3 
harveft.  The  confequence  of  which  has  been,  that  T  have 
neither  feen  nor  heard  of  a  fmulty  ear  in  this  diftrift ;  which, 
I  believe,  hath  in  no  preceding  year  been  free  from  them. 
In  fine,  not  only  from  the  experiments  already  adverted  to, 
but  from  others  which  might  be  adduced,  1  am  fully  per- 
fuaded  that  the  confirmation  of  this  difcovcry  (and  it  has 
been  many  years  back  fuggelled)  wi!I  lead  to  an  incalculable 
advantage;  for  it  is  not  alone  a  prcfervation  of  the  inoft  in- 
difpenfable  article  of  human  food  from  an  appearance  and 
flavour  truly  difguftful :  but,  while  it  renders  it  more  nutri- 
tious, it  aifo  augments  its  quantity  ;  for  every  fmut-ball 
micht  have  been  a  perfeft  grain,  by  ufing  the  fimple  procefs 
referred  to.  To  this  let  me  add,  that  other  kinds  of  bread, 
as  well  as  that  more  generally  ufed,  may  be  augmented  and 
improved;  fince  barley  and  oats  equally  efcape  tWs  conta- 
mination and  diminution,  if  their  feeds  are  equally  purified. 


i\''.   0«  the  Ty'ijlillatmi  of  ardent  Spirit  from   Carrots.     By 
Dr.  Hunter  ajidJSlr.  Hornby,  of  York  ^. 


NE  ton  and  eight  ftone  of  carrots,  which,  after  being 
expofed  to  the  air  4  few  days  to  dry,  weighed  one  hundred 
and  fixty  ftone,  and  meafured  forty- two  bufhels,  v^ere  waOied, 
topped,  and  tailed,  by  which  they  loll  in  weight  eleven  Itone, 
and  in  meafure  feven  bufliels :  being  then  cut,  they  were 
boiled,  with  the  proportion  of  twenty-four  gallons  of  water 
to  one-third  of  the  above  quantity  of  carrots,  until  the  whole 
was  reduced  to  a  tender  pulp,  which  was  done  in  three  hours 

wheat  to  the  pump,  anJ  has  not  had  (he  fays)  any  brnnd  fince.  And,, 
what  is  ftill  more  contirrr.'ng,  a  gentleir.an  farmer  in  this  vicinity  applied 
to  me  ior  Rog(^r  Trcfev's  pioccfs,  in  confequence  of  his  whole  crop  of 
wheat  being  fo  txcediVLly  infedted  with  fmut,  that  his  threfhers  daily,  at 
the  clo'e  of  their  labour,  cicanfl-d  themfclvcs  /';:  water,  they  being,  as  he 
exprpff.d  it,  as  black  as  chimney-fwccpers  :  yet  his  fubfequent  crop  of 
wAv-ir  iiom' this  kcd,  fcoured  in  repeated  w^fhing.s,  efcapcd  the  taint, 
except  a  piece  o*^  land  in  conii^uiry  with  the  homeftead  ;  which  this  gen- 
tleman a!cril">£d  to  the  pollution  which  fled  over  it  from  divers  dreffings. 
•  From  the  Trcvjcullons  uj ibe  Rayal  Soc.'f.y  cf  Edinburgh, 

bQiltni:,- 
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boiling.  From  this  pulp  the  juice  was  eafily  cxtraflied,  by 
means  of  a  prefs,  and  two  hundred  gallons  of  juice  v  ere  pro- 
duced from  the  whole.  This  juice  was  boiled  again,  with  one 
pound  of  hops,  five  hours,  and  then  cooled  to  66'  of  Fah- 
renheit; and,  iix  quarts  of  yeait  being  added,  it  was  fet  to 
ferment.  The  (irong  fermentation  lalted  forty-eight  hours, 
durincT  which  time  the  heat  abated  to  jS''  of  Falirenheit, 
Twelve  gallons  of  unfermcntcd  juice,  which  had  been  re- 
fer\'ed,  were  then  heated,  and  added  to  the  liquor,  the  heat 
of  which  was  thus  raifed  again  to  66*^,  and  the  fermentation, 
was  renewed  for  twenty-four  hours  more,  the  air  of  the  brevv- 
houfe  being  all  this  time  at  46^  and  ^4''.  The  liquor  was 
now  tunned,  and  continued  to  work  three  davs  from  the 
bung.  Laftlv,  it  was  didilled  ;  and  the  firft  diftilktion  was 
reflitiied  the  next  dav,  without  any  addition.  The  produce 
was  twelve  gallons  of  fpiril*. 

The  refufe  of  the  carrots  weighed  forty-eight  flone,  which, 
added  to  the  tops  and  tails,  made  provilion  for  hogs,  befides 
the  wafli  from  the  ftill,  which  meafured  one  hundred  and 
fourteen  gallons. 

From  this  experiment,  which  was  made  bv  Mr.  Hombv, 
Dr.  Hunter  draws  the  following  comparifon  between  the 
diitillation  of  carrots  and  that  of  grain  : 

Twenty  tons  of  carrots,  which  will  make  two  hundred 
gallons  of  proof-fpirit,  mav  be  bouoht  for  16  /. 

Eight  quarters  of  malt,  or  rather  of  materials  for  dittilla- 
tion,  confifting  of  malt,  wheat,  and  rve,  mav  be  bought  for 
16/.  and  will  alfo  yield  two  hundred  sralions  of  proof-fpirit. 

The  refufe  from  the  carrots  will  be  nine  hundred  and 
fixty  ftone,  which,  at  one  penny  per  ftone,  will  fell  for  4/. 

The  refufe,  or  grains,  from  the  malt.  Sec.  will  be  fixtv-four 
builiels,  each  bufliel  about  three  (lone,  which,  atone  penny 
per  ftone,  will  fell  for  16^. 

Dr.  Hunter,  however,  fuppofes  that  the  manufaclurng  of 
the  fpirit  from  carrots  may  be  attended  with  more  expence 

*  A  fample  of  this  fpirit,  which  was  ient  along  with  the  psper,  was 
examined  by  Dr.  Biack,  Dr.  Hurton,  and  Mr.RufilU  :  they  found  that 
It  refumbled  a  corn  fpirit  in  flavour,  but  that  it  was  equal  to  a  corn  f.  i.it 
of  the  bcft  kind,  and  th-t  it  was  proof. 

thin 
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than  the  mannfafturing  it  from  malt ;  but  imagines  that  tlie 
greater  value  of  the  refufe  may  compenfate  for  that  expcncc  ; 
and  that  the  faring  of  corn,  for  oiher  purpofes,  is  an  object 
worthy  of  attention  and  encouragement. 


V.  Some  Account  of  the  l^laflic-  Gum  Fine  of  Prince  oflVales*s 
IJlaiuI,  and  of  Experiments  viadc  on  the  milky  Juice  luhich 
it  produces ;  luith  Hints  refpctling  the  ufeful  Purpofes  to 
Kohifh  it  may  he  applied,    ^v  James  Howison,  i^q* 


UR  firft  knowledge  of  the  plant  being  a  native  of  our 
iOand  arofc  from  the  following  accident : — In  our  excurfions 
into  the  forefts  it  was  found  necefl'avy  to  carry  cutlalTc*  for 
the  ptiqiofe  of  clearing  our  way  through  the  underwood.  \\x 
one  of  thofe  an  elaftic-gum  vine  had  been  divided,  the  milk 
of  which  drying  upon  the  blade,  we  were  much  furprifed  in 
finding  it  podefs  all  the  properties  of  the  American  Caoiiir 
cbo7ic.  The  vine  which  produces  this  milk  is. generally  about 
the  thicknefo  of  the  arm,  and  almoft  roimd,  with  a  ftrong 
a(h-coloured  bark,  much  cracked,  and  divided  longitudinally  ; 
has  joints  at  a  fmall  diftance  from  each  other,  which  often 
fend  out  roots,  but  feldam  branches ;  runs  upon  the  ground 
to  a  great  length;  at  lali:  rifes  upon  the  higheft  trees  into  the 
open  air.  It  is  found  in  the  greateft  plenty  at  the  foot  of  the 
mountains,  vipon  a  red  clay  mixed  with  fand,  in  fituations 
completely  fliaded,  and  where  the  mercury  jn  the  thcrniQ' 
meter  will  feldom  exceed  fummer  heat. 

In  my  numerous  attempts  to  trace  this  vine  to  Its  top,  I 
never  fucceeded  ;  for,  after  following  it  in  its  different  wind- 
ingSj  fometimes  to  a  diftance  of  two  hundred  paces,  I  lo(l  it, 
from  its  afcending  among  the  branches  of  trees  that  were 
inacceffible  either  from  their  fize  or  height.  On  the  weft 
coaft  of  Sumatra,  I  underftand,  they  have  been  more  fucccfs- 
ful ;  Do6lor  Roxburgh  having  procured  from  thence  a  fjje- 
cimen  of  the  vine  in  flowers,  from  which  he  has  clafled  it^ 
^ut  whofe  dcfcription  I  have  not  vet  feen, 

*  From  the  AJIutic  ^trearchc:,  Vol.  V. 

•With 


SoAs  Account  of  the  Elajl'ic-Giim  Vine,  I^ 

AVith  us  the  Malays  have  found  tafting  of  the  milk  the 
bed  mode  of  difcnmmating  between  the  elaftic-gum  viae 
"nd  thofe  which  refenible  it  in  giving  out  a  milky  juice,  of 
Vvhich  we  have  a  great  variety:  the  liquid  from  the  former 
being  much  Icfs  pungent  or  corrofive  than  that  obtained  from 
the  latter. 

The  ufual  method  of  drawingr  off  the  milk  is  bv  woundin* 
the  bark  deeply  in  different  places,  from  which  it  runs  but 
ilowly,  it  being  full  employment  for  one  perfon  to  coiie6t  a 
quart  in  the  courfe  of  two  days.  A  much  more  expeditious 
mode,  but  ruinous  to  the  vine,  is  cutting  it  in  lengths  of  tw6 
feet,  and  placing  under  both  ends  Veflels  to  receive  the  milk. 
The  bcft  is  always  pracufed  from  the  oWeft  vines.  Frora 
them  it  is  often  obtained  in  a  confiftence  equal  to  thick 
cream,  and  which  will  yield  two-thirds  of  its  own  weight  ia 
gum. 

The  chemical  properties  of  this  vegetable  milk,  fo  far  as 
I  have  had  an  opportunity  of  examining,  furprilinglv  refcm- 
ble  thofe  of  animal  milk.  From  its  decern  pro  (ition  in  con- 
fequence  of  fpontaneous  fermentation,  or  by  the  addition  of 
acids,  a  feparation  takes  place  between  its  cafeous  and  ferous 
parts,  both  of  which  arc  very  fimilar  to  thofe  produced  by 
the  fame  procelTts  from  animal  milk.  An  oily  or  bulyrous 
matter  is  alfo  one  of  its  component  parts,  which  appears 
upon  the  furface  of  the  gum  fo  foon  as  the  latter  has  attained 
its  foUd  form.  The  preicnce  of  this  confidcrably  impeded 
the  progrefs  of  mv  experiments,  as  will  be  fetn  hereafter, 

I  was  at  fome  trouble  in  endeavouring  to  form  an  extracl 
of  this  milk  fo  as  to  approach  to  the  confii'tence  cf  new  but- 
ter, by  which  I  hoped  to  retard  its  fermentative  itage  witb- 
out  depriving  it  of  its  ufcful  qualities ;  but,  as  I  had  no  ap- 
paratus for  diftilling,  the  furfaee  of  the  mi'k,  that  was  ex- 
pofed  to  the  air,  inltauily  formed  into  a  folid  coat,  by  w  hich 
the  evaporation  was  in  a  great  degree  prevented,  I  howev^ 
learned,  by  colledling  the  thickened  milk  from  the  iniide  of 
the  coats,  and  depoliting  it  in  a  jellv-pot,  that,  if  excluded 
from  the  air,  it  might  be  preferved  iu  this  ftate  for  a  con- 
iidcrable  lengtli  of  time. 

1  have  kept  it  in  bottles,  without  any  preparation,  tolerably 
7  g^'od* 
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gcx>d,  upwards  of  one  year;  for,  notwithftaiuling  the  fer- 
mcutation  fooa  takes  place,  the  deconipofiiion  in  cmife- 
quence  is  only  partial,  and  what  remains  fluid  dill  retains 
its  original  properties,  akhough  coafiderably  diminiflied. 

Not  having  feen  M,  Fourcroy's  memoir  on  Caout-chouc, 
I  could  not  make  trials  of  the  methods  propofed  by  him  fur 
preferving  the  milk  unaltered. 

In  making  boots,  glove?,  and  bottles,  of  the  elaftic  gum, 
I  found  the  following  method  the  bcfl : — I  firll  made  moulds 
cf  \va>:,  as  nearly  of  the  (ize  and  fliape  of  what  they  repre- 
fented  as  pofTible;  thefe  I  hung  fcparately  upon  pins,  about 
A  foot  from  the  ground,  bv  pieces  of  cord  wrought  into  the 
wax :  I  then  placed  under  each  a  foup-plate,  into  which  I 
poured  as  much  of  the  milk  as  I  thought  would  be  fufticient 
for  one  coat.  Having  dipped  my  fingers  in  this,  I  completely- 
covered  the  moulds  one  after  another,  and  what  dropped  into 
the  plates  was  ufed  as  part  of  the  next  coat :  the  firlt  I 
generally  found  fufficienily  dry  in  the  fpace  of  ten  minutes, 
when  expofed  to  the  fun.  to  admit  of  a  fecond  being  applied  : 
however,  after  every  fccoad  coal,  the  oily  matter  before  men- 
tioned was  in  fueh  quantity  upon  the  furface,  that,  until 
waflicd  off  with  foap  and  v.ater,  I  found  it  impofl)i)Ie  to  ap- 
ply any  more  milk  with  effcclj  for,  if  laid  on,  it  kept  run- 
ning and  dividing  like  water  upon  wax. 

Thirty  coats  I  in  common  found  fuflicient  to  give  a  cover- 
ing of  the  thicknefs  of  the  bottles  which  come  from  America* 
This  circumftancc  may,  however,  at  any  time  be  afcertained 
by  introducing  the  ringer  between  the  mould  and  gum,  the 
.one  very  readily  feparating  from  the  other. 

I  found  the  fingers  preferable  to  abrulh,  or  any  inflrument 
whatever,  for  laying  on  the  milk;  far,  the  moment  a  brufa 
was  wet  with  that  fluid,  the  hair  became  united  as  one  mafs. 
A  mode  which  at  firfl  view  would  appear  to  have  the  advan- 
tage of  all  others  for  cafe  and  expedition  in  covering  clay  and 
wax  moulds  with  the  gum,  'vl::^.  immerfine;  them  in  the  milk, 
did  not  at  all  aufwer  upon  trial  j  that  fiuid  running  almofl 
entirely  oif,  although  none  of  the  oily  matter  was  prefenty 
a  certain  degree  of  force  fceming  necelfary  to  incorporate, 
by  fri6lion,  the  milk  with  the  new- formed  gum. 

When. 
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When,  upon  examination,  I  found  that  the  boots  and 
gloves  were  of  the  thicknefs  wanted,  I  turned  them  over  at 
the  top,  and  drew  them  off,  as  if  from  the  leg  or  hand,  by 
which  I  faved  the  trouble  of  forming  new  moulds.  Thofe 
of  the  bottles  being  fmalleft  at  the  neck,  I  was  under  the 
neceflity  of  diffolving  in  hot  water. 

The  infide  of  the  boots  and  gloves  which  had  been  in 
conta6l  with  the  wax  being  by  far  the  fmootheft,  I  made  the 
eutfide.  The  gloves  were  now  finiflied,  unlefs  cutting  their 
tops  even,  which  was  beft  done  v.ith  fciffars.  The  boots, 
however,  in  their  prefent  ftate,  more  refembled  ftockings, 
having  as  yet  no  foles.  To  fupply  them  with  thefc,  I  poured 
upon  a  piece  of  gunny  a  proper  quantity  of  milk,  to  give  it  a 
thick  coat  of  gum.  From  this,  when  dry,  I  cut  pieces  fuffi- 
cientlv  large  to  cover  the  fole  of  the  foot,  which,  having  wet 
with  the  milk,  I  applied ;  firft  replacing  the  boot  upon  the 
mould  to  keep  it  properly  extended.  By  this  mode  the  foles 
ivere  fo  firmly  joined,  that  no  force  could  afterwards  feparate 
them.  In  the  fame  manner  I  added  heels  and  ftraps,  when 
the  boots  had  a  very  neat  appearance.  To  fatisfy  myfelf  as 
to  their  impermeability  to  water,  T  flood  in  a  pond  up  to 
their  tops  for  the  fpace  of  fifteen  minutes,  when,  upon  pull- 
ing them  off,  I  did  not  find  my  ftockings  in  the  lead  damp. 
Indeed,  from  the  nature  of  the  gum,  had  it  been  for  a  period 
of  as  many  months,  the  fame  r<?fult  was  to  have  been  ex- 
pci^ted. 

After  being  thus  far  fuccefsful,  I  was  greatly  difappointed 
in  my  expectations  with  regard  to  their  retaining  their  ori- 
ginal (hape;  for,  on  wearing  them  but  a  few  times,  they  loft 
much  of  their  firft  neatnefs,  the  contractions  of  the  gum 
being  only  equal  to  about  feven-eightbs  of  its  extenfion. 

A  fecond  difadvantage  aroic  from  a  circumftance  difficult 
to  guard  againft,  which  was,  that  if,  by  any  accident,  the 
gum  ftiould  be  in  the  fmalleft  degree  v.-eaker  in  one  place 
than  another,  the  effeft  of  extenfion  fell  almoft  entirely  on 
that  part,  and  the  conlequence  was  that  it  foon  gave  way. 

From  what  I  had  obferved  of  the  advantage  gained  in  fub- 
'irahce  and  uniformity  of  ftrength  by  making  ufe  of  gunny 
as  a  bafis  for  the  foles,  I  was  led  to  fuppofe,  that  if  an  elaftic 

Vol.  VI.  D  cloth, 
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cloth,  in  fonie  degree  correfpondent  to  the  clalliclty  of  the 
gam,  were  ufed  for  boots,  (lockings,  gloves,  and  oilier  arti- 
cles where  that  property  was  nccellarv,  that  the  dcfccSt^ 
above-mentioned  migljt  in  a  great  mcalurc  I)e  remedied.  I 
accordingly  made  niv  firCt  experiment  with  Colhmbazar 
ftockings  and  gloves. 

•  Having  drawn -them  upon  the  wax  moulds,  I  plunged 
them  into  vcfl'-Is  containing  the  milk,  which  the  cloth 
greedily  abforbcd.  When  taken  out,  they  were  fo  com- 
pletelv  diUended  with  the  gum  in  folution,  that,  upon  be- 
coming dry  by  cxpolure  to  ib.e  air,  not  otiiy  every  thread, 
but  every  fibre  of  the  cotton  had  its  own  dillin6l  envelope, 
and,  in  confequence,  was  equally  capable  of  refilling  the  ac- 
tion of  foreign  bodies  as  if  ot  iolid  gum. 

The  firtl  coat  by  this  method  was  of  fuch  thicknefs,  that, 
for  ftockinffs  or  gloves,  liothing  farther  was  neceflary.  What 
were  intended  for  boof.-'  required  a  few  more  applications  of 
milk  with  the  fingers,  and  were  finilhed  as  thole  made  with 
the  gum  only. 

This  moiie  of  giving  cloth  as  a  bafis  I  found  to  be  a  very 
great  improvement;  for,  bendcs  the  addition  of  (Irength  re- 
ceived by  the  gmn,  the  operation  was  much  (hortened. 

Woven  fubllances,  that  are  to  be  covered  with  the  gum, 
as  alfo  the  moulds  on  which  tl:)ey  are  to  be  placed,  ought  to 
be  confiderably  larger  than  the  bodies  they  are  afterwards  in- 
tended to  fit ,-  for,  being  much  contraiflcd  from  the  abforp- 
tion  of  the  milk,  little  alteration  takes  place  in  this  diminu- 
tion in  fize  even  when  dry,  as  about  one-third  only  of  the 
fluid  evaporates  before  the  gum  acquires  its  folid  form. 

Great  attention  mnft  be  paid  to  prevent  one  part  of  the 
crum  coming  in  contail  with  another  while  wet  with  the 
milk,  or  its  whey ;  for,  the  inftant  thai  takes  place,  they  be- 
come infeparably  united.  But  ihould  we  ever  fucceed  irt 
having  large  plantations  of  our  own  vine,  or  in  transferring 
the  American  tree  (which  is,  perhaps,  more  produ<irlive)  to 
our  poflellions,  fo  that  milk  could  be  procured  in  fufficicnt 
quantity  for  the  covering  various  cloths,  v.hich  llaould  be 
done  Oil  the  fpot,  and  afterwards  exported  to  Europe,  tfien 
the  advantages  attending  this  lingular  property  of  the  milk 

would 
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t^'ould  for  ever  balance  its  dil'advantagcs :  cloths,  and  cover- 
ings of  different  dcfcriptions,  might  then  be  made  from  this 
gum-cloth  with  an  expedition  fo  much  greater  than  by  the 
needle  that  would  at  firft  appear  very  furprifing ;  the  e^lges 
of  the  feparate  pieces  only  requiring  to  be  wet  with  the  milk, 
or  its  whey,  and  brought  into  contaft,  when  the  article 
would  be  finifhed  and  dt  for  ufe.  Shoirid  both  milk  and 
whey  be  wantixig,  a  folution  of  the  gum  in  ether  can  always 
be  obtained,  by  which  the  fame  end  would  be  accompliflicd. 

Of  all  the  cloths  upon  which  I  made  experiments,  nan- 
keen, from  the  ftrength  and  quality  of  its  fabric,  appeared 
the  beft  calculated  for  coating  with  the  gum.  The  method 
I  followed  in  performing  this,  was,  to  lay  the  cloth  fmooth 
upon  a  table,  pour  the  milk  upon  it,  and,  with  a  ruler,  to 
fpread  it  equally.  But,  fhould  this  ever  be  attempted  on  a 
larger  fcale,  I  \\  ould  recommend  the  following  plan  : — To 
have  a  ciftern  for  holding  the  milk  a  little  broader  than  the 
cloth,  to  be  covered  with  a  crofs  bar  in  the  centre,  which 
muft  reach  under  the  furface  of  the  milk,  and  two  rollers  at 
one  end.  Having  filled  the  ciftern,  one  end  of  the  piece  of 
cloth  is  to  be  pafled  under  the  bar,  and  through  between  the 
rollers ;  the  former  keeping  the  cloth  immerfed  in  the  milk, 
the  latter  in  preiling  out  what  is  fuperfluous,  fo  that  none 
may  be  loft.  The  cloth  can  be,  hung  up  at  full  length  to 
dry,  and  the  operation  repeated  until  of  whatever  thicknefs 
wanted.  For  the  reafons  above-mentioned,  care  muft  be 
taken  that  one  fold  does  not  come  in  contact  with  another 
wliile  wet. 

Having  obferved  that  moft  of  the  patent  catheters  and 
bougies  made  with  a  folution  of  the  elaftic  gum,  whether 
in  ether  or  in  the  effential  oils,  had  either  a  difagreeable 
ftickinefs,  or  were  too  hard  to  admit  of  any  advantage  being 
derived  from  the  elafticity  of  the  gum;  I  was  induced  to  make 
fqme  experiments  with  the  milk  towards  removing  thefe  ob- 
jetlions. 

From  that  fluid,  by  evaporation,  I  made  feveral  large- 
fized  bougies  of  pure  gum,  which,  from  their  over-flexibility, 
were  totally  ufelefs.  I  then  took  fome  flips  of  fine  cloth  co- 
vered with  the  gum,  which  I  rolled  up  until  of  a  proper  fize, 
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artd  which  I  rendered  folid,  by  foaking  them  in  the  milk 
and  then  drying  them.  Thcfe  poflcfTed  more  firmnefs  than 
the  former,  but  in  no  degree  fuflicicnt  for  the  purpofe  in- 
tended. Pieces  ol^  ftrong  catgut,  coated  with  the  gum,  I 
found  to  anfwer  better  than  either. 

Befides  an  cffe«?lual  cloathing  for  manufafturcrs  employed 
with  the  mineral  acids,  which  had  been  long  a  delideratum, 
this  fubftance,  under  different  modifications,  might  be  ap- 
plied to  a  number  of  other  ufeful  purpofes  in  life ;  fuch  as 
making  hats,  great  coats,  boots,  &c,  for  failors,  foldiers, 
fiihermen,  and  every  other  defcription  of  perfons  who,  from 
their  purfuits,  are  expofed  to  wet  {lockings ;  for  invalids,  who 
fuffer  from  damps ;  bathing  caps,  tents,  coverings  for  carri- 
ages of  all  kinds,  for  roofs  of  houfes,  trunks,  buoys,  &c. 

This  extraordinary  vegetable  produftion,  in  place  of  being 
injured  by  water  at  its  ufual  temperature  *,  is  preferved  by 
it.  For  a  knowledg^e  of  this  circumftance  I  am  indebted 
to  the  Chinefe.  Having,  fonie  years  ago,  commiflioned  ar- 
ticles made  of  the  elaftic-gum,  from  China,  I  received  them 
in  a  frflall  jar  filled  up  with  water ;  in  which  ftate  I  have 
fince  kept  them  without  obfcrving  any  figns  of  decay. 

Should  it  ever  be  deemed  an  object  to  attempt  plantations 
of  the  elaftic-gum  vine  in  Bengal,  I  would  recommerid  the 
foot  of  the  Chittagong,  Rajmahal,  and  Bauglipore  hills,  as 
fituations  where  there  is  evcrv  probability  of  fueceeding, 
being  very  fimilar  in  foil  and  climate  to  the  places  of  its 
growth  OR  Prince  of  Wales's  I  (land.  It  would,  however, 
be  advifable  to  make  the  firil:  trial  at  this  fettlement,  to  learn 
m  what  way  the  propagation  of  the  plant  might  be  moft 
fuccefsfully  conduvRed.  A  further  experience  may  alfo  be 
necelfary  to  afcertain  the  feafon  when  the  milk  can  be  pro- 
cured of  the  beft  quality,  and  in  the  greatell  quantity,  with 
the  lead  detriment  to  the  vine. 

*  From  ah  account  of  cxptriiTicnts  made  with  the  elaftk  gum  by 
M.  GjoiTart,  inrcrtcd  in  the  Annalcs  de  CbLvre  for.i.j^^,  it  .appears,  ,tha^ 
\yatcr,  when  boiling,  has  a  poiv-er  of  paViiaily  diffblviHg  the  gutn  fo  as  to 
itpAvt  one  part  capable  of  being  finally  joined  to  anotfcer  by  preflbre  onlyl . 
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'OME  experiments  which  I  lately  made  at  the  requeft  of 
Mr.  Home,  and  which  he  has  done  me  the  honour  to  men- 
tion in  his  ingenious  paper  on  the  teeth  of  granivorous  qua- 
drupeds, induced  me  to  turn  my  attention  more  particularly 
to  the  chemical  examination  of  fhell  and  bone,  efpecially  as 
the  former  appeared  to  have  been  hitherto  much  neglected. 

The  time  fince  thefe  experiments  w  ere  begun,  has  not  been 
fufficient  to  enable  me  to  enter  into  all  the  minutias  of  the 
chemical  analysis  of  thefe  fubftances  ;  but,  as  fomc  remark- 
able fatls  were  afcertained,  I  have  now  ventured  to  bring 
them  forward,  with  the  addition  of  lonie  obfen'ations,  al- 
though as  yet  the  whole  is  little  more  than  a  very  imperfe^ 
outline. 

The  firft  of  thefe  experiments  v.ere  made  qp.  the  flieHs  of 
marine  animals  ;  and  to  avoid  repetition  and  prolixity,  I 
iliall,  in  a  great  mcafure,  once  for  all,  dcfcribe  the  menilrua, 
the  precipitants,  and  the  mode  of  operation. 

When  fliells  were  examined,  they  were  immerfed  in  acetons 
acid,  or  nitric  acid,  diluted,  according  to  circunifiances,  with 
four,  five,  fix,  or  more  parts  of  diftilled  water  j  and  tlie  folu- 
tion  was  always  made  without  heat. 

The  carbonate  of  lime  was  precipitated  by  the  carbonate 
of  ammoniac,  or  of  pot-aih  :  and  phofphate  of  lime  (if  pre- 
fent)  was  previoufly  precipitated  by  pure  or  cauftic  ammo- 
niac. 

If  any  other  phofphate  like  that  of  foda  was  fufpefted,  it 
was  difcovered  by  folation  of  acetite  of  lead. 

Bones  ajid  teeth  were  alfo  fubjefted  to  the  adlion  of  the 
acetous,  or  diluted  nitric  and  muriatic  acids. 

The  diflblved  portion  was  examined  by  the  above-men- 
tioned precipitants ;  and,  in  experiments  where  the  quantity' 
(of  the  fubftance  would  permit,  the  phofphoric  acid  was  alfo 
feparated  by  nitric  or  fulphuric  acid.  The  phofphoric  acid 
tflfk'di  obtained,  was  proved  after  concentration  by  expert* 

f  From  \h.z  Fbilojcphkal  TranfaSlioKs  for  1799. 
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nicnt?,  which  being  ufually  employed  for  fuch  purpofes,  are 
too  well  known  to  require  defcription. 

It  is  necelTary  moreover  to  obfcp'c,  that  as  the  fubftances 
examined  were  very  numerous,  and  my  principal  object  vras 
to  difoover  tlie  nioft  pronnncnt  characters  in  them,  I  did  not 
for  the  prcfcnt  atteni[)t  in  general  to  afcertain  minutely  the 
proportions  fo  much  as  the  iiunibcr  and  quality  ot  their  re- 
fpc<^live  ingredients. 

The  greater  part,  if  not  all,  of  marine  fhells,  appear  to  be 
of  two  defcriptions  in  refpeCl  to  the  fubftance  of  which  they 
are  compofed.  Ihofe  which  will  be  firft  noticed  have  a  por- 
cellaneous afpectwith  an  enanrellod  furface,  and  when  broken 
are  often,  in  a  flight  degree,  of  a  fibrous  texture. 

The  (liells  of  the  other  divifion  have  generally,  if  not  al- 
ways, a  ftrong  epidermis,  under  which  is  the  fliell,  princi- 
pally or  entirely  compofed  of  the  fubftance  called  nacre^  or 
luother-of- pearl. 

Of  the  porcellaneous  (hells,  various  fpecies  of  voluta,  cy- 
prsea,  and  others  of  a  fimilar  nature  were  examined. 

Of  the  fhells  compofed  of  nacre,  or  mother-of-pearl,  I 
ftkfted  the  oyfter,  the  river  nmicle,  the  balioiis  irisy  and 
the  iurbo  olearius. 

F.xperi7ncnts  on  PorceHaneous  Shells. 

Shells  of  this  defcription,  when  expofed  to  a  red  heat  in  a 
crucible  during  about  a  quarter  of  an  hour,  crackled  and  loft 
the  colours  of  their  enamelled  fnrface ;  they  did  not  emit 
any  apparent  fnioke,  nor  any  fmell  like  that  of  burnt  horn 
or  cartilage.  Their  figure  remained  unchanged,  excepting  a 
few  flaws ;  and  they  became  of  an  opaque  white,  tinged  par- 
tially with  pale  jrrev,  but  retained  part  of  their  original  glofs. 

The  (liells  which  had  not  been  expofed  to  fire  (whether 
entire  or  in  powder)  dilfolved  with  great  eflervefcence  in  the 
various  acids ;  and  the  folution  afterwards  remained  colour- 
Icfs  and  tranfparent.  But  the  ihells  which  had  been  burned, 
upon  being  diflblved,  dcpolited  a  very  fmall  quantity  of  ani- 
mal coal;  and  thereby  the  prefence  of  fome  gluten  was  de- 
noted, although  the  proportion  was  too  fmall  to  be  difcovered 
in  thefoluiion  of  the  flicUs  wluch  had  not  been  burned. 

6  The 
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The  various  folutions  were  filtrated,  and  were  examined 
by  pure  ammoniac  and  acetite  of  lead  ;  but  I  never  obtained 
any  trace  of  phofphate  of  lime,  nor  of  any  other  combinatioa 
of  phofphoric  acid, 

ITie  carbonate  of  Hme  was  afterwards  precipitated  by  car- 
bonate of  ammoniac ;  and  from  many  experiments  it  ap- 
peared, that  porcellaneous  flK-lis  confilt  of  carbonate  of  lime, 
cemented  by  a  very  fmall  portion  of  animal  gluten. 

Previous  to  the  experiments  on  ihells  compofed  of  nacre, 
or  mother-of-pearl,  I  examined  fome  patellae  from  Madeira. 

When  thefe  were  expofed  to  a  red  heat  in  a  crucible,  there 
was  a  perceptible  fmell,  like  that  of  hern,  hair,  or  feathers. 

The  proportion  of  carbonic  matter  depofited  by  the  fubfe- 
^uent  folution  was  more  confiderable  than  that  of  the  ihells 
above  mentioned,  and  the  proportion  of  carbonate  cf  lime 
rehitivc  to  their  weight  was  lefs. 

When  the  recent  (hells  were  immerfcd  in  very  dilute  nitric 
acid,  the  epidermis  was  feparated,  the  wliole  of  the  carbo- 
nate of  lime  was  diflblved,  and  a  gelatinous  iubliance,  nearlv 
liquid,  remained,  but  wiihout  retaining  the  iigure  of  the 
llicll,  and  without  any  fibrous  appearance. 

Thefe  (helh  evidently,  therefore,  contain  a  larger  portion 
of  a  more  vifcid  gelatinous  fubuance  than  tbofe  before  men- 
tioned ;  but  the  folution  feparated  from  the  gelatinous  fub- 
ftance  aftbrded  nothing  but  carbonate  of  lime. 

Hxperiments  on  Shells  compofed  of  \:zcrc^  or  Mothcr-of -Pearl. 

When  the  fliell  of  the  common  oyfter  was  expofed  to  a 
red  heat,  the  effects  \xere  the  fame  as  thofe  obferved  in  the 
patcllce;  and  the  folution  of  the  unburned  {hell  was  limilar, 
onlv  the  gelatinous  part  was  ot  a  greater  confiltencv. 

A  fpecies  of  the  river  mufcle  was  next  fubjedled  to  expe- 
riment. This,  when  burned  in  a  crucible,  emitted  much 
fmoke,  with  a  ftrong  fmell  or  burned  cartilage,  or  horn ;  the 
fliell  throughout  became  of  a  dark  grev,  and  exfoliated.  By 
folution  in  the  acids  a  large  quantity  of  carbonic  matter  was 
feparated;  and  much  lefs  of  car}>onate  of  lime  was  obtained 
from  a  given  weight  of  the  ihelf  than  from  thole  already 
ij^entioned. 

Upon 
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Upon  immcrfing  an  unbiirned  (liell  in  dilute  nitric  aciJ, 
i  rapid  folution  and  eHcrvefccnce  at  lirll  took  place,  but  gra- 
dually became  Icfs,  fo  that  the  difcngagement  of  the  carbonic 
acid  gas  was  to  be  perceived  only  at  intervals. 

At  the  end  of  two  days  I  found  nearly  the  whole  of  the 
carbonate  of  lime  dillblved,  but  a  feries  of  membranes  re- 
taining the  figure  of  the  fliell  remained,  of  which  the  epi- 
dermis confcitutcd  the  firft. 

In  the  beginning  the  carbonate  of  lime  was  readily  dif- 
folved,  becaufe  the  acid  mcnftruimi  had  an  eafy  accefs;  but 
after  this  it  had  more  ditTiculty  to  infinuate  itfelf  between  the 
different  membranes,  aud  of  courfe  the  folution  of  the  car- 
bonate of  lime  was  flower. 

During  the  folution  the  carbonic  acid  gas  was  entangled, 
and  retained  in  many  places  between  the  membranes,  fo  as 
to  give  to  the  whole  a  cellular  appearance. 

The  balhtis  iris  and  the  turbo  olcarius  refembled  thi? 
mufcle,  excepting  that  their  membranaceous  parts  were 
more  compact  and  denfe. 

Thefe  (liells,  when  deprived,  by  an  acid  menllruum,  of 
their  hardening  fubftance,  or  carbonate  of  lime,  appear  to  be 
formed  of  various  membranes  applied  ftratum  fuper  ftratum. 

Each  membrane  has  a  correfponding  coat  or  cruft  of  car- 
bonate of  lime;  which  is  fo  fituatcd  that  it  is  always  between 
every  two  membranes,  beginning  with  the  epidei'mis,  and 
ending  with  the  lad  formed  internal  membrane. 

The  animals  which  inhabit  thefe  ftratified  (liells,  incrcafe 
their  habitation  by  the  addition  of  a  ftratum  of  carbonate  uL 
lime,  fecured  by  a  new  membrane ;  and  as  every  additional 
ftratum  exceeds  in  extent  that  which  was  previoudy  formed^ 
the  Ihell  becomes  ftronger  in  proportion  as  it  is  enlarged,  and 
the  growth  and  age  of  the  animal  becomes  denoted  by  the 
number  of  the  ftrata  which  concur  to  form  the  fhell. 

Although  the  haliot'is  iris  and  the  turbo  olearius  are  com- 
pofed  of  the  true  mother-of-pearl,  I  was  induced  to  repeat 
the  foregoing  experiments  on  fomc  detached  pieces  ot  mother- 
of-pearl,  fuch  as  are  brought  from  China. 

Thefe  experiments  I  need  not  defcribe,  as  the  refults  were 

precifely  the  fame. 

I  muft^ 
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I  muft,  however,  obferve,  that  the  membranaceous  or  car- 
tilaginous parts  of  thefe  fnells,  as  of  the  pieces  of  tiiother-of- 
pearl,  retained  the  exa6t  figure  of  the  {hell  or  piece  v.hich 
had  been  immerfed  in  the  acid  menilruum ;  and  thefe  mem- 
branaceous parts  diftin6lly  appeared  to  be  compofed  of  fibres 
placed  in  a  parallel  dire6lionj  correfponding  to  the  configura- 
tion of  the  Ihell. 

The  fame  experiments  were  made  on  pearls ;  which  proved 
to  be  fimilar  in  compontion  to  the  mother-of-pearl;  and  fo 
far  as  their  fize  would  enable  me  to  difcern,  they  appeared 
to  be  formed  by  concentric  coats  of  membrane  and  carbo- 
nate of  lime  :  by  this  ftruclure  they  much  referable  the 
globular  calcareous  concretions  found  at  Carlfbad,  and  other 
places,  called  ptj'oUihes. 

The  wavy  appearance  and  irradiancy  of  mother-of-pearl^ 
and  of  pearl,  are  evidently  the  effeft  of  their  lamellated  ftruc- 
ture  and  femi-tranfparency  ;  in  which,  in  fome  degree,  they 
are  refembled  by  the  lamellated  ftone,  called  adularia. 

When  the  experiments  on  the  porcellaneous  fliells,  and  on* 
thofe  formed  of  mother-of-pearl,  are  compared,  it  appears 
that  the  porcellaneous  fliells  are  compofed  of  carbonate  of 
lime,  cemented  by  a  very  fmall  portion  of  gluten;  and  that 
mother-of-pearl,  and  pearl,  do  not  differ  from  thefe,  except 
by  a  fmaller  proportion  of  carbonate  of  lime ;  which,  inftead 
of  being  fimply  cemented  by  animal  gluten,  is  intermixed 
with,  and  ferves  to  harden  a  membranaceous  or  cartllaori- 
nous  fubftance ;  and  this  fubftance,  even  when  deprived  of 
the  carbonate  of  lime,  ftill  retains  the  figure  of  the  fliell. 

But  between  thefe  extremes  there  will  probably  be  found 
many  gradations ;  and  thefe  we  have  the  greater  reafon  to 
expe*il,  from  the  example  afforded  by  the  patella,  which 
have  been  lately  mentioned. 

Some  few  experiments  were  made  on  certain  land-fliells; 
and  in  the  common  gardeu-fnail  I  thouq:bt  that  I  difcovered 
fome  traces  of  phofphate  of  lime ;  but  as  I  did  not  find  any 
in  the  helix  memoraUs,  it  mav  be  doubled  whether  the  pre- 
fence  of  phofphate  of  lime  fhould  be  confidered  as  a  chemical 
chara<S:er  of  land-fhelis  * . 

Experi- 

*  Some  experiments  which  I  have  lately  mads  upon  the  cjttle-bcne  of 
Vol   VL  E  t^e 
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Experim&nts  on  the  covering  Suhjlancc  of  Crujiaceous  Marine 
Animals*. 

As  I  was  not  acquainted  with  any  experiments  by  which 
the  chemical  nature  of  the  fubftance  which  covers  crufta- 
ceous  marine  animals  had  been  determined,  I  was  defirous 
to  afcertain  in  what  refpecl  it  was  diflferent  from  fliell ;  and 
I  began  thefe  experiments  on  three  fpecies  of  the  echinus, 
with  which  \  had  been  favoured  by  the  Right  Hon.  Prefident. 

I  was  the  more  inclined  to  begin  with  the  echini,  becaufe 
naturalifts  do  not  appear  to  be  perfe£lly  agreed  whether  to 
call  them  teftaceous  or  crullaceous  animals. 

Klein,  who  has  written  a  work  upon  echini,  after  having 
noticed  the  various  opinions  of  Rondelet,  Rumphius,  and 
others,  determines  that  they  are  to  be  regarded  as  teftaceous 
animals.  His  words  are  :  *'  Sic  plurimas  teftas  marinas,  in 
*'  ftatu  naturali  confideratas,  cum  echinodermatis  potius  quara 
^*  cum  cruftis  aftacorum  vel  cancrorum  conferre  licebit.  Ita- 
*^  que  echinoderma  cum  Ariftotele  qui  echinos  inter  teftacea 
**  quibus  facultas  ingrediendi  eft  reponit,  nee  non  cum  Be- 
'*  lonio,  Aldrovando,  et  excellentiffimo  Sloanio  religiofe  tef- 
*'  tarn  appelbmus,  quam  fatis  duram  in  nonnuUis  ofFendi- 
"musf." 

But  Linnaeus  was  of  the  contrary  opinion,  as  appears  from 
his  definition  of  the  echinus  :  '^  Corpus  fubrotundum  crujia 
**  ojfea  teBum  fpinis  mobilibus  fiepius  afpera|." 

Now,  as  the  experiments  above  related  had  proved  that 
the  {hells  of  marine  animals  were  compofed  of  carbonate  of 
lime,  without  any  phofphale,  I  thought  it  ver)'^  poffible  that 
•he  covering  of  the  cruftaceous  animals  might,  in  fome  re- 
fpeft,  be  different;  and  if  fo,  I  fhould  thus,  by  chemical 

the  lhop9  have  proved  thar  the  term  bone  is  here  mifapplied,  if  the  prc- 
fence  of  phofpkate  of  lime  is  to  be  regarded,  as  the  charafteriftic  of  bone; 
for  this  fubflance  in  compcfition  is  exaflly  fimilar  to  fheli,  and  confifts  of 
various  membranes  hardened  by  carbonate  of  Jime,  without  the  fmalleft 
inixtMre  of  phofphare. 

•  Under  thit  hsad  I  have  included  my  experiments  upon  echini,  ftar- 
tJih,  crabs,  lobfiers,  ^c. 

.\  Kl^ia  Nalnralis  Dij'pqfitio  Echinoilermatumy  &c.  p.  lO. 

*  Syjiema  i^Miine.  Edit,  Gmelin,  p.  3168. 

charafters. 
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characters,  be  enabled  to  afcertain  the  clafs  to  \vhich  the 
echinus  was  to  be  referred. 

Of  the  three  echini  which  were  examined,  one  had  fmall 
fpines ;  the  fecond  had  large  obtufe  fpires ;  and  the  third 
was  of  a  very  flat  form. 

Portions  of  thefe  echini  were  feparately  immerfed  in  acetous, 
muriatic,  and  diluted  nitric  acid,  by  each  of  which  they  were 
completely  diflblved  with  much  etfervefcence;  depofiting  at 
the  fame  time  a  thin  outer  fkin,  or  epidermis.  The  tranfpa- 
rency  of  the  folutions  was  alfo  difturbed  by  a  portion  of  gluten 
which  remained  fufpeuded,  and  communicated  a  brownilli 
colour  to  the  liquors. 

The  folutions  in  acetous  and  diluted  nitric  acid  were  fil- 
trated; after  which,  from  the  acetous  fola'tion  of  each  echi- 
nus, I  obtained  a  precipitate  of  phofphate  of  lead  by  the  ad- 
dition of  acetite  of  lead ;  and  having  thus  proved  the  prefence 
of  phofphoric  acid,  I  faturated  the  nitric  folutions  with  pure 
ammoniac,  by  which  a  quantity  of  phofphate  of  lime  was 
obtained,  much  inferior,  however,  in  quantity  to  the  carbo-  . 
nate  of  lime,  which  was  afterwards  precipitated  by  carbonate 
of  ammoniac. 

The  compofition  of  the  crufl  of  the  echinus  is  therefore 
different  from  that  of  marine  Ihells  ;  and  by  the  relative  pro- 
portions and  nature  of  the  incrredients,  it  approaches  moft 
nearly  to  the  (hells  of  the  eggs  of  birds;  which  in  like  man- 
ner confift  of  carbonate,  with  a  imall  proportion  of  ph<!lphate 
of  lime  cemented  by  gluten. 

It  remained  now  to  examine  the  compofition  of  thofe  fub- 
ftances  which  are  decidedly  called  cruftaceous ;  but  previous 
to  this,  fome  experiments  were  made  on  the  afterias  or  ftar- 
fidi,  of  which  I  took  the  fpecies  commonly  found  on  our 
coalls,  and  known  by  the  popular  name  of  live  fingers  {aj}c- 
r'las  rubens.) 

The  afterias  is  thus  defcribed  by  Linnaeus.  "  Corpus  de- 
"  preiTum,  fubtus  fulcatum;  crufta  coriacea,  tentaculis  mu- 
ricata*." 

When  the  afterias  was  immerfed  in  the  acids,  a  confidcr- 
able  efi'ervefcence  was  produced,  and  a  thin  external  ftratuni 

*  Syftema  Natune.     Ed.  Gmelin,  p.  3160. 
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was  diflblved;  after  which  It  remained  in  a  perf"6t!y  corl*,- 
ceous  ftale,  and  complete  in  refpciil  to  the  original  figure. 

The  dillblved  portion,  being  examined  by  the  ufual  preci- 
pitants,  proved  to  be  carbonate  of  lime,  without  any  mixture 
of  phofphate ;  but  in  another  fpccies  of  the  afterias,  which 
had  twelve  rays  {ajlcr'ias  fappofa),  I  difcovered  a  fmall  quan- 
'  tity  of  phofphate  of  lime.  T  am  therefore  induced  to  fufpeft 
that,  in  the  different  fpccies  of  the  afterias,  nature  makes  au 
imperfe6l  attempt  to  form  (liell  on  fome,  and  a  cruftaceous 
coating  on  others  3  and  that  a  feries  of  gradations  is  thus 
formed  between  the  tcflaceous,  the  cruftaceous,  and  the 
coriaceous  marine  animals. 

It  was  now  rcqujfite  to  afcertain  if  phofphate  of  lime  is  a 
component  part  of  the  fubftance  which  covers  the  cruftaceous 
marine  or  aquatic  animals,  fuch  as  the  crab,  lobfter,  prawn, 
and  crayfifh. 

Pieces  of  this  fubftance,  taken  from  various  parts  of  thofe 
animals,  was  at  different  times  immerfed  in  acetous  and  in 
diluted  nitric  acid;  thofe  which  had  been  placed  in  the  di- 
luted nitric  acid  produced  a  moderate  effervefcence,  and  in 
a  fhort  time  were  found  to  be  foft  and  elaftic,  of  a  yellowill)- 
white  colour,  and  like  a  cartilage,  which  retained  the  original 
figure. 

The  fame  effects  were  produced  by  acetous  acid,  but  in  a 
lefs  degree ;  in  the  latter  cafe,  alfo,  a  colouring  rnatter  re- 
nnalned,  and  was  foluble  in  alcohol. 

All  the  folutions,  both  acetous  and  nitric,  afforded  carbo- 
nate and  phofphate  of  lime,  although  the  former  was  in  the 
largeft  proportion. 

There  is  reafon  to  conclude,  therefore,  that  phofphate  of 
lime,  mingled  with  the  carbonate,  is  a  chemical  charatleriftic 
which  diftinguifties  the  cruftaceous  from  the  teftaceous  fub- 
flances;  and  that  the  principal  difference  in  the  qualities  of 
each,  when  complete,  is  caufed  by  the  proportion  of  the  har- 
dening fubftances  relative  to  the  gluten  by  which  they  are 
c^meiited,  or  by  the  abundance  and  conftftency  of  the  gela- 
tinous, membranaceous,  or  cartilaginous  fubftance,  in  and 
on  which  the  carbonate  of  lime,  or  the  mixture  of  carbonate 
ajid  phofphate  of  lime,    has  been  fecreted   and  depoftted. 

Moreover, 
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Moreover,  as  the  prefence  of  phofphate  of  lime,  mingled  with 
carbonate,  appears  to  be  a  ciiemical  character  qf  crultaceous 
marine  animals,  there  is  every  reafon  to  conclude  that  Lin- 
pseus  did  right  not  to  place  the  echini  among  the  teftaceous 
ones. 

The  orefence  of  phofphate  of  lime  in  the  fubftance  which 
covers  the  caiftaceous  marine  animals  appears  to  denote  an 
approximation  to  the  nature  of  bone,  which,  not  only  by  the 
experiments  of  Mr.  Gahn,  but  by  the  united  teftimony  of  all 
chemills,  has  been  proved  principally  to  confift  (as  far  as  the 
oliifying  fubftance  is  concerned)  of  phofphate  of  lime. 

This  confideration,  therefore,  induced  me  to  repeat  the 
above  experiments  on  the  bones  of  various  animals. 

It  is  fcarcely  neceffixry  for  me  to  mention  the  ufual  efFesis 
of  acids  on  bones  fteepcd  in  them,  as  thev  are  known  to  every 
phyfiologift  and  anatomift. 

In  every  operation  of  this  nature  the  offifying  fubftance, 
which  is  principally  phofphate  of  lime,  is  diflblved,  and  a 
cartilage  or  membrane  of  the  figure  of  the  original  bone  re- 
mains ;  fo  that  the  firft  origin  of  bones  appears  to  be  by  the 
formatiori  of  a  membrane  or  cartilage  of  the  requifite  figure, 
which,  when  the  fubfequent  fecretion  of  the  offifying  fub- 
Itance  takes  place,  is  penetrated  by,  and  thus  becomes  more 
or  lefs  converted  into  the  ftate  of  bone. 

It  is  alfo  knowni  that  the  nature  of  the  bone  is  more  influ- 
enced by  the  greater  or  lefs  predominance  of  the  membrana- 
ceous or  cartilaginous  part  than  by  any  other  caufe.  It  is 
not,  therefore,  for  me  to  add  any  thing  to  this  part :  and  in 
refpe6l  to  the  fubftance  which  is  the  caufe  of  offiflcation,  little 
alfo  requires  to  be  mentioned  ;  for  this  (as  has  been  already 
obferved)  is  known  principally  to  confift  of  phofphate  of 
Imie.  I  fhall  only,  therefore,  briefly  mention  the  refult  of 
pertain  experiments. 

[To  be  continued,] 
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Lalande.    Read  at  the  Lyceum  on  ibc  ■z6th  of  Deccjnber, 


UTS  year  will  be  memorable  on  account  of  the  total 
completion  of  that  imnicnfe  operation  refpeftlng  the  fizc  of 
the  earth,  which  lalled  fcven  years.  Thofe  able  altronomers, 
Delambre  and  Mcchain,  who  finiflied  it,  arrived  in  the  month 
of  November  1798,  and  by  the  month  of  January  v\ere  able 
to  give  us  the  value  of  the  detrrecs  between  Dunkirk  and 
Barcelona.  But,  as  thefe  degrees  did  not  follow  an  uniform 
proy;rer>:,  it  was  foon  found,  that,  to  deduce  from  them  the 
value  of  the  metre,  or  the  new  French  meafure,  a  difcuffion 
was  neccirary,  on  the  oblate  form  of  the  earth,  to  be  adopted. 
Had  they  adhered  to  the  arc  meafurcd  between  Dunkirk  arid 
Barcelona,  they  would  have  had  -j-J-^,  or  nineteen  leagTies, 
for  the  fiatnefs  at  the  poles;  but,  by  comparing  it  with  the 
degree  raeafured  under  the  Eqviator,  they  found  only  nine 
leagues  and  a  half. 

On  the  8th  of  April,  after  a  long  difcuffion,  they  adopted 
the  latter  quantity,  and  the  new  metre  was  determined  to  be 
36  inches  11*296  lines,  and  the  fiatnefs  of  the  earth  y-^-^. 

On  the  5th  of  May  C.  Van  Swinden,  a  celebrated  Dutch 
philofophcr,  made  a  definitive  report  on  the  grand  labour 
of  the  meridian  and  the  metre,  which  was  afterwards  rcat^ 
in  a  public  fitting  of  the  Inftitute. 

On  the  22d  of  June  the  Inftitute  prefei^ted  to  the  two. 
councils  the  original  ftandards  of  the  metre  and  kilogramme 
of  platina,  which  were  placed  in  the  magnificent  depot  of  the; 
national  archives  in  the  national  palace,  foxmerly  the  Thuil- 
lerics. 

On  the  17th  of  November  the  confuls  propofed  a  law  to 
declare  that  the  metre  and  the  kilogramme  are  the  definitive 
ftandards  of  France,  and  to  caufe  a  medal  to  be  ftruck  in 
commemoration  of  this  grand  undertaking.  On  one  fide  is 
to  be  reprefented  the  Republic  holding  the  metre  and  the  kilo- 
gramme, with  thisinfcription,  "To  all  ages  and  all  nations;" 
and  on  the  exergue,  "  French  Republic,  year  7."  The  figure 
will  be  on  a  plinth  of  five  ccntinietres.  The  revcrfe  will  ex- 
hibit 
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hruit  the  globe  of  the  earth,  a  pair  of  compafles  extended  from 
the  Equator  to  the  Pole,  the  conftellation  of  the  Lefler  Bear, 
and  tlie  follo\vin<2;  infcription — "  Unity  of  meafures,  ten  mil- 
lionth part  of  a  quarter  of  the  meridian."  The  diameter  of 
the  medal  will  be  two  inches,  and  will  be  executed  by  C: 
Joiiffrov.  It  was  propofed  in  a  report  prcfented  to  the  In- 
stitute on  the  20th  of  06lober,  by  C.  David,  Moitte,  Leblond 
Mongez,  Laplace,  Delambre,  Leveque  and  Goifelin,  and  was 
adopted  bv  a  law  of  December  10. 

By  reducing  thefe  meafures  to  the  temperature  of  ten  de- 
grees, which  is  the  mean  degree  of  the  heat  at  Paris,  and 
that  in  the  caverns  below  the  obfervatory,  I  find  the  45th 
tlegree  to  be- 57012  toifes,  inftead  of  57031  which  I  had 
adopted  in  my  aftronomy.  This  is  19  toifes  lefs  j  the  mean 
radius  of  the  earth  3268159  toifes,  Icfs  by  1323  toifes  than 
rav  table,  which  hitherto  has  ferved  as  a  rule  in  books  of 
natural  philofophv.  This,  without  doubt,  is  very  little  in 
regard  to  the  extent  of  the  earth  :  we  are  therefore  pretty 
well  acquainted  with  its  fize,  but  we  are  not  fufficiently  ac- 
quainted with  its  irregularities;  and  this,  at  any  rate,  is  one 
rmportant  refult  from  this  new  labour. 

This  j-ear  has  fumifhcd  three  new  comets.  On  the  5th 
v,i  December  1798,  C.  Bouvard  difcovered,  at  the  obferva- 
tory, a  fmall  one  in  the  conftellation  of  Hercules .  \^  ^,j^g 
feen  xmly  during  fix  days,  and  difappeared  on  the  nth  of 
December  in  Aquarius,  but  C.  Burckhardt  calculated  iu 
orbit  with  all  the  precifion  poffible*. 

C.  Mechain,  to  whom  we  are  already  indebted  for  the 
■iiifcovery  of  fo  many  comets,  found  one  on  the  morning  of 
the  7thof  Auguft,  which  is  the  90th  according:  to  the  general 
catalogue  in  the  third  -edition  of  my  Aftronom  v.  It  was  very 
fmall  and  without  any  tail,  but  exceedingly  clear;  it  was 
^bove  the  Lynx,  in  the  conftellation  whldi  Hell  formed  ia 
1790,  under  the  name  of  the  Grand  Telefcope  of  Herfchel. 
At  three  o'clock  in  the  morning  it  had  107°  47' of  rio-ht 
afcenfion,  and  43-^  54'  of  north  declination.  It  was  among 
the  ftars  which  C.  Lefrancais  obferved  on  the  9th  of  March 
1794,  fo  that  very  exad  pofitions  were  immediately  cbtained. 
a     .  *  ConnoiiTance  des  Terns,  an.  lo.  p.  380. 

■  CMechain: 
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C.  Mechain  and  C.  Burckhardt  each  calculated  the  orVit 
with  that  ardour  and  readinefs  which  arc  natural  to  thefe  able 
aftronomers :  C.  Meflier  followed  its  progrefs,  according  to 
his  ufual  cuftom,  with  indefatigable  afliduity,  for  more  than 
two  months,  till  the  25th  of  Oclobcr,  when  it  difappcared 
on  the  eaftern  knee  of  Ophiuchus*  During  this  long  appear- 
ance our  collection  of  50,000  ftars  has  often  furniflied  im- 
portant points  for  the  rf!du6lion  of  thefe  obfervations.  On 
the  lail  day  it  was  near  a  ftar  of  the  fixth  magnitude,  the 
pofition  of  which  I  have  given  in  the  Connoijjance  ties  Terns 
for  the  vear  jo.  All  the  obfervations  of  C.  Mechain  and 
Mcflier  will  be  publilhed  in  detail :  fomc  of  them  have  a 
wonderful  degree  of  perfeftion,  becau^  they  were  made  by 
means  of  an  excellent  meridian  telefcope,  at  the  Ma'ifon  dii 
Champ  de  Mars  (Military  School)  by  C.  Lefran^ais  and 
Burckhardt. 

This  day  alfo,  December  26,  1799,  at  half  after  five  in  the 
morning,  C. Mechain  difcovered  anew  comet  in  Ophiuchus, 
w  hich  will  be  the  91ft.  It  had  about  269^  of  right  afcenfion 
and  ^°  of  northern  declination.  It  appeared  to  the  naked  eye 
as  a  liar  of  5th  and  6th  magnitude  in  the  telefcope.  Its  nu- 
cleus was  exceedingly  luminous,  and  almoft  bounded  :  it 
had  a  very  narrow  tail,  of  a  pretty  intenfe  light,  and  about 
y  in  length.  It  advanced  towards  the  fouth  lb  rapidly  that 
it  w^as  apprehended  it  could  not  long  be  obferved,  unlefs  it 
fhould  appear  in  the  weft  after  having  traverfed  a  part  of  the 
fouthern  hemifpherc. 

As  the  moil  defctlvtive  part  of  aftronomy  at  prefent  is  what 
relates  to  comets,  I  muft  recommend  them  to  all  our  corre- 
fpondents.  The  Bureau  des  Longitudes  has  fent  a  night  te- 
lefcope to  C.  Flaugergues  at  Viviers,  who  has  promifed  to 
make  ufc  of  it. 

C.  Mougin,  in  the  department  of  Doubs,  has  promifed  the 
fame  thing;  but,  being  a  prieil,  he  was  obliged  to  quit  La 
Grand  'Combe-dcs-Bois,  where  he  was  cure,  and  wdiere,  (ince 
1766,  he  had  made  many  obfervations  and  calculations,  and 
had  been  baniflied  to  a  hollow  valley  where  he  could  no 
longer  have  a  proper  view  of  the  heavens.  The  government 
ha^  thought  proper  to  futfer  him  to  refume  his  labours,  and 
9  to 
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to  return  to  his  ancient  habitation,  which  is  more  convenient 
for  fearching  out  comets. 

To  render  this  fearch  more  fuccefsful,  I  have  propofed  to 
mount  a  Newtonian  teiefcope  in  fuch  a  manner  as  to  be 
moveable  around  the  eve-glafs,  by  means  of  a  handle, 
without  chano-in2  the  place  of  the  eve.  M.  Von  Zach  has 
caufed  this  machine  to  be  engraved,  and  I  hope  that,  at  a 
more  favourable  period,  it  will  be  executed,  and  be  the  means 
of  difcoverinsT  nev."  comets.  If,  in  the  courfe  of  forty-three 
vears,  the  fame  number  has  been  difcovered  by  fearching  for 
them  with  plain  tekTcopes  without  any  fupport,  how  many 
oucrht  we  not  to  find  by  the  method  I  propofe,  which  will 
not  fuiTer  the  leall  portion  of  the  heavens  to  efcape  obferva- 
lion  ? 

C.  Pi6let,  the  celebrated  profcITor  of  natural  philofophy  at 
Geneva,  and  director  of  the  obfervatory,  has  fent  us  the  draw- 
ing of  an  Englifli  teiefcope,  which,  with  a  hinge  and  fmall  arch 
of  copper,  becomes  parallaclic,  and  proper  for  following  the 
flars,  and  for  making  the  greater  part  of  agronomical  obferv- 
ations.  T  hope  opticians,  who  make  ilands  for  telefcopes, 
will  take  advantage  of  this  hint,  fince  mere  amateurs,  with  an 
achromatic  teiefcope,  will  thus  be  enabled,  without  farther 
expcnce,  to  find  out  and  to  follow  (lars  in  the  open  day, 
and  to  fearch  for  comets,  of  which  we  at  prefent  ftand  in 
need. 

The  great  work  on  the  ftars,  v.hich  I  began  in  1789,  has 
been  carried  by  C.  Lefran^ais  to  nearly  50,000,  notwith- 
ftandina:  the  unfavourablenefs  of  the  feafons,  which  has  rcn- 
dered  this  year  one  of  the  raoft  difagreeable  and  unfruitful 
fcen  at  Paris.  Thefe  ftars  have  been  already  printed  in  my 
Hijki}-e  Celijle,  the  firft  volume  of  which,  as  well  as  my 
Bihliographte  Jljlronomique,  will  appear  as  foon  as  the  Hate 
of  the  finances  will  admit  of  funds  being  applied  to  the 
printing-houfe  of  the  Republic.  C.  Burckhardt  has  continued 
to  make,  with  C.  Lefrancais,  a  great  number  of  important 
obfervations  on  the  planets, and  flars;  for,  as  there  are  two 
excellent  inftruments  at  the  iS'Iaifon  du  Champ  dc  Mars, 
thefe  are  fufncient  to  employ  thofe  two  able  aftronomers. 

Madam  Lefrangais  lias  made  for  \hQ  iConnoiffance  des 
Vol,  VI,  F  Terns 
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Tt77i^  of  the  year  10,  which  has  juft  appeared,  and  that  of 
the  vear  u,  now  printuig,  catalogues  of  3000  (tars  reduced 
and  calculated :  (lie  has  therefore  given  us  in  the  whole 
10,000.  But  C.  T3urckhardt  has  made  tables  of  a  new  form, 
which  wfll  enable  him  to  calculate  with  eale  the  whole 
of  tiie  50,000  liar's  which  have  been  obferved. 

The  oblfquity  of  the  ecliptic  being  one  of  the  fundamental 
obic6ls  of  atlronomj-,  we  have  continued  to  obferve  it  at  the 
two  folftfcfs  of  this  year.  \Vc  found  it  in  the  month  of  June 
5"  more  than  what  is  given  in  my  table;  but  C.  Mechain, 
in  the  month  of  December,  found  it  8''''  lefs  than  in  my  table. 
This  ditference  arifes  probably  from  the  refraction  in  winter, 
whicli  is  not  yet  fufficiently  known.  This  queftion  we  hope 
to  refolve  in  the  prefent  year  by  comparing  better  the  two 
folftices. 

The  obfervatory  was  in  want  of  good  inflramcnts,  but  we 
have  at  leno^th  been  able  to  obtain  fome.  The  large  mural 
quadrant  of  C.  Lemonnicr,  which  General  Bonaparte  pro- 
cured for  us,  has  been  ereiTted,  as  well  as  that  of  five  feet, 
which  C.  Lemonnier  lent  me  in  1751  to  obferve  the  moon 
with  at  Berlin,  and  an  excellent  meridian  telefcope  executed 
by  C.  Lenoir,  with  an  objccl-glafs  by  C.  Caroche.  The 
latter  made  alfo  the  large  fpeculum  of  the  twenty-two  feet 
telefcope  which  \vas  at  La  Muctte,  and  which  was  equal  to 
thai  of  Herfchel  of  the  fame  length.  The  telefcope  of  pla- 
tina,  which  they  \viihed  to  take  from  us,  has  been  fecured 
to  the  obfervatory  bv  a  decifion  of  the  minifter  of  the  inte- 
rior. Thus  nothino;  is  wanting  to  the  mod  beautiful  obferv- 
atory in  the  world,  to  render  it  at  the  fame  time  the  moll 
ufcful. 

We  hope  at  the  Peaee  to  have  a  telefcope  of  forty  feet>, 
with  fpccula  of  platina.  Oir  the  7th  of  Augult,  7th  year, 
a  decree  was  made  by  the  Inititute  that  the  platina  we  havo 
fliould  be  refervcd  for  the  large  telefcope  until  we  obtaia 
from  Spain  a  greater  quantity.  We  have  already  200  pounds, 
but  we  muft  procure  at  lead  2000  for  the  fpeculum,  which 
the  intimate  connexion  between  France  and  Spain  gives  us 
reafon  to  hope  will  be  the  cafe. 

Mv.  Bro\vn,  an  ingenious  optician  of  London,  has  made 

tclefcopes. 
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telefcopes,  the  tubes  of  u  hich  always  remain  horizontal,  and 
in  which  the  imaoe  of  the  object  is  thrown  on  the  eye-glafs 
by  means  of  a  plain  fpeculum. 

The  Minifter  of  the  Marine  has  augmented  the  falary  of 
the  Altronomers  of  the  Marine  at  Marleilles,  and  C.  Thulis 
has  refunied  his  obfervations  with  new  zeal.  The  obferva- 
tories  of  C.  Darquier  at  Touloufe,  Duc-la-Chapelle  at  Mon- 
tauban,  and  FIau2;ergues  at  \'iviers,  have  furniftied  us  with 
many  ufeful  obfervations. 

The  grand  and  important  work  of  C.  Laplace,  entitled 
La  Mecanique  Cehjle,  expected  with  fo  nuich  impatience, 
appeared  on  the  6th  of  September.  In  that  work  will  be 
found  the  methods  and  noble  analvfis  which  led  the  author 
to  the  important  difcoveries  which  I  have  feveral  times  an- 
nounced and  extolled  in  this  hiftory. 

C.  Burckhardt  translated  it  into  German  with  explanatory 
notes,  at  the  fame  time  that  he  read  the  proofs  of  the  French 
edition,  and  went  over  all  the  calculations.  No  author  ever 
had,  or  was  more  worthy  of  having,  a  tranflator  of  fo  great 
merit.  The  Bureau  dcs  Longitudes,  who  had  long  known 
the  zeal  and  ability  of  C.  Burckhardt,  have  uuanimoufly 
eledled  him  to  a  place  vacant  three  years,  though  it  had 
been  folicited  for  by  feveral  men  of  letters,  of  approved  ta- 
lents, and  natives  of  France.  But  C.  Burckhardt  has  got 
himfelf  adopted  by  France ;  he  has  preferred  it  to  his  own 
country,  which  he  will  no  lefs  honour  by  labouring  with  us. 
In  the  lafl  century,  Caffini,  Huyghens,  Romer,  and  Maralui, 
came  in  like  manner  to  reinforce  aftronomy  in  France;  but 
at  that  period  it  had  more  need  of  fuch  afliftance.  There 
were  then  only  two  or  three  French  aftronjomers ;  at  prefent 
we  have  feven  or  eicrht. 

M.  Schubert  has  publirtied  in  German,  at  Peteriburgh,  a 
work  on  Phyfical  Aftronomy  in  two  volumes  quarto,  in  which 
are  found  calculations  of  the  perturbations  of  all  the  planets. 

C.  Cauflin  has  finilhed  the  tranflation  of  the  Arabic  ma- 
nufcript  of  Ibn  lunis.  In  this  work  there  are  more  than  a 
hundred  obfervations,  thirty  of  wdiich  are  of  eclipfcs,  I  had 
found  a  fragment  of  it  among  the  manufcripts  of  Jofenh  4e 
I-in*\  mv  pid  maftcr. 

F?  The 
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The  Inftitiite  decreed,. opx  the  2d  of  December,  that  ilse 
Minifter  for  Foreign  Affairs  fliould  be  requefted  to  borrow 
at  Leyden  the  manufcript  of  Ibn  lunis,  in  order  that  the 
Arabic  te:^  might  be  printed  \  and  we  have  reafon  to  believe 
that  this  requeft  will  be  granted. 

C.  Bouvard  has  calculated  the  Greek  and  Arabic  eclipfes, 
and  found  that  3'  13"  mud  be  added  to  the  anomalv,  8'  30'' 
to  the  fecular  movement  of  the  anomaly  of  the  moon,  and  a 
minute  to  the  fupplement  of  the  node  for  1790,  and  that  its 
fecular  movement  muft  be  diminiflied  2'  48'^. 

C.  Laplace  has  determined  by  theory  two  equations  of  the 
moon.  Two  long  memoirs,  trai^fmitted  to  the  Inftitute  in 
confequence  of  tb>e  prize  we  propofed,  contain  many  obferv- 
ations  and  calculations  on  the  fame  fubje£l.  This  part  of  our 
tables,  therefore,  fo  interefting  to  navigation,  has  acquired 
this  year  a  new  degree  of  perfection. 

On  the  8th  of  May  we  obferved,  for  the  17th  time,  \k\t 
tranfit  of  Mercury  over  the  Sun's  dillc.  It  is  the  firfl:  ever 
completely  obferved  at  the  defcending  node,  and  the.'e  will 
not  be  another  of  the  fame  kind  till  the  expiration  of  thirtv- 
two  rears.  It  was  impatiently  expe6tcd  by  all  the  aftrono- 
mers.  It  was  obferved  throughout  all  Europe;  and  C.  De- 
lambre  has  drawn  up  a  work,  with  new  formulae,  in  order  to 
deduce  from  the  tranfits  of  Mercury  all  the  confequences 
thence  refulting. 

C.  Vidal,  our  real  Hermophilu?,  has  made  at  Mirepoix  a 
new  feries  of  obfervations  of  Mercurv  in  all  parts  of  hi? 
orbit;  fo  that  we  want  nothing  more  in  regard  to  this  pla- 
net, fo  difficult  to  be  feen  in  our  climates.  This  aftonidiing 
obferver  has  fent  us  obfervations  alfo  of  more  than  a  thoufnnd 
auftral  lUrs,  which  can  fcarcely  be  feen  at  Paris  on  account 
of  their  fmall  elevation. 

The  Ephemerides  of  Milan  for  1799  have  furniflied  us 
with  a  new  feries  of  obfervations  of  Mercury  by  C.  Ceiaris. 
In  thefe  I  have  the  pleafure  of  finding  that  the  errors  of  my 
tables  are  almoft  infenfible.  I  have  had  the  fame  fatisfac- 
tion  in  regard  to  the  digreflion  of  Mercury  in  his  aphelion 
on  the  1 2th  of  Augu ft.     The  diltance  of  the  fun,  and  the 

ecoentricity 
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eccentricity  of  that  planet,  were  found  to  conefpond  with 
niy  tables,  except  a  few  feconds. 

The  inferior  coniunclion  of  Venus,  on  the  i6tliofOclo- 
ber  1799?  ^'>"as  a  phenomenon  alio  of  importance  for  the 
theory  of  this  planet.  It  takes  place  only  every  eight  years 
in  that  part  of  her  orbit.  It  was  obferved  with  as  much 
afiiduity  as  fuccefs  by  C.  Lefranf  ais  and  Burckhardt,  in  my 
obfervatory  at  the  MaiJ'cn  du  Champ  dc  Mars.  I  have  com- 
pared it  with  that  of  1751,  which  was  in  the  fame  pofition, 
and  for  which  I  had  made  a  great  number  of  calculations, 
and  I  have  found  fcarccly  any  thing  to  be  changed  in  the 
elements  which  ferved  for  the  conftruclion  of  mv  tables  of 
Venus,  publifhed  in  the  third  edition  of  my  Aftronomy  in. 
J 792.  This  labour  will  be  inferted  in  the  Memoirs  of  the 
Inftitute. 

On  the  23d  of  November  this  beautiful  planet  was  eclipfed 
by  the  moon.  This  phenomenon  would  have  attracted  a 
number  of  eyes,  had  it  not  been  at  four  o'clock  in  the  morn- 
ing. Jupiter,  which  is  not  fo  brilliant,  drew  together  a 
great  crowd  at  the  Palais  Royal,  on  the  14th  of  March  1788, 
to  fee  him  on  the  point  of  being  eclipfed. 

Obfervations  of  Jupiter  have  proved  that  about  3o"are  to 
be  added  to  the  tables,  which  fhews  that  we  ouscht  to  make 
a  little  addition  to  the  mean  motion  :  this  I  before  proved  in 
difcuflincr  the  ancient  obfervations  in  the  Almageft  of  Pto- 
lemy.  The  oppofition  of  the  i6th  December  1799  gave 
me  30  feconds.  C.  Quenot,  an  able  navigator,  who  has  re- 
turned from  Egypt,  obferved  it  with  an  aftronomical  circle, 
and  obtained  the  fame  refult.  The  latitude  alfo  was  found 
too  fmall  by  15'  ;  from  which  I  conclude,  that  the  longitude 
of  the  node  of  Jupiter,  which  is  in  the  tables  of  C.  Delam- 
bre,  in  the  third  edition  of  my  Aftronomy,  ought  to  be  dimi- 
niihed  10'. 

The  tables  of  Mars  are  thofe  moft  deficient.  C.  Lefran- 
cais,  therefore,  has  been  employed  on  them  for  fome  months. 
He  has  calculated  all  the  oppofitions  and  quadratures  hitherto 
obferved  with  accuracy,  and  the  refult  will  be  tables  more  ac- 
curate than  any  ever  yet  given,  in  which  there  will  be  only  a 
few  feconds  of  uncertainty.    C,  Burckhardt  has  calculated  the 

perturbations 
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perturbations  of  Mars  by  the  adioii  of  Jupiter  and  the  Eartfi, 
which  Schubert  and  Oriani  had  before  calcalatedj  and  with- 
out which  we  could  not  have  hoped  to  carry  our  tables  to 
the  fame  degree  of  pcrftftion. 

.  The  co'leftion  of  obfcrvations  made^at  Greenwich  by  the 
celebrated  Bradley  and  his  afliftants  between  1750  and  1762 
has  appeared  in  England,  but  I  have  not  yet  been  able  to 
procure  'v. 

Mifs  Herfchcl  has  publiflied  a  volume  on  theftars,  not  of 
obfervations,  but  refearches  refpeetiug  the  grand  Britifli  ca- 
talogue of  Flaniftead,  and  the  obfcrvations  of  that  celebrated 
aftronomer;  where  (he  has  found  500  ftars  which  arc  not 
in  the  cataloorue,  as  flie  has  found  many  in  the  catalogue 
which  are  not  in  the  obfcrvations. 

C.  Kramp,  Profeffor  at  Cologne,  has  publiflied  an  analyfis 
of  aflronomical  refraclions,  in  which  he  has  been  able  to 
iletermine  the  refraction  accurately  and  algebraically  with- 
<mt  employing  any  hypothefis  or  approximation.  This  work 
leads  us  one  llep  farther  in  this  difficult  part  of  aftronomy. 
It  was  proclaimed,  with  the  other  important  works  of  the 
year  7,  at  the  laft  exhibition  at  the  Mufeum. 

The  Academy  of  Stockholm  has  feat  M.  Swanberg  to 
Lapland  to  find  out  the  ftations  which  ferved  in  1736  for 
Kieafurinor  a  degree  under  the  polar  circle.  He  emploved 
hinilelf  only  in  difcoverlng  their  local  fituatlon  ;  but  he  fays 
he  found  two  minutes  error  In  the  reduction  of  the  Nations 
to  the  horizon,  which  might  have  arifen  from  fome  defeft 
in  the  inftruments,  or  n-om  terreilrial  refraction.  I  have 
been  informed  in  a  letter  from  Sweden,  that  Maupertuis 
propofed  to  recommence  the  meafurenieut  at  his  own  ex- 
pence.  This  proves  that  he  was  not  entirely  fatisfied  with 
the  refult,  which  difii^rs  confiderably  from  many  other  de- 
grees that  have  been  meafured.  The  local  inequalities  of 
the  ground,  however,  mav  have  been  the  caufe  of  this  di- 
verfity. 

C.  Defortia,  as  well  ikilled  In  Greek  as  in  Geonietrv,  has 
made  a  new  tranllation,  with  learned  notes,  of  the  book  of 
Arillarchus  of  Samos,  refpeoting  the  diftHnce  of  the  fun  and 
the  moon,  collated  with  ten  other  manufcripts.     Thi?.cele- 
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orated  work  contains  the  nobleft  idea  ever  formed  refpe6ling 
the  manner  of  finding  the  diftance  of  the  fun  from  the  earth ; 
an  idea  which,  in  my  opinion,  furpalTes  all  thofe  ever  enter- 
tained by  the  greateti;  aftronomers.  I  gave  fome  account  of  it 
in  the  Journal  da  Sa-jans  for  1797  *,  of  which  only  twelve 
flieets  were  publiflicd  between  the  5th  of  January  and  the 
20th  of  Auguft, 

The  Nautical  Almanack  for  1803  has  been  tranfmitted  to 
us  by  the  care  of  Sir  Jofeph  Banks,  Prefident  of  the  Royal 
Society,  to  whom  we  owe  this  public  teftimony,  that  fince 
tlie  conmienccment  of  the  war  he  has  maintained  the  inter- 
couife  of  the  tcieuces.  His  name,  his  credit,  and  his  fortune, 
enabled  him  to  overcome  all  obftacles,  and  to  remove  every 
political  impediment ;  for  we  have  afked  nothing  from  him 
which  he  has  not  taken  the  earlieft  opportunity  of  orantino-. 
The  Minilter  of  the  Marine  renders  the  fame  teftimonv,  and 
iLcknowk'dges  the  favours  he  has  received  from  Sir  Jofeph 
Banks. 

Five  volumes  of  The  Aliaiic  Refearches  have  been  pub- 
lifhed  at  London,  They  contain  a  great  many  obfervaiions 
made  by  the  Engli(h  in  different  parts  of  India;  together 
with  memoirs  on  the  Indian  altronomy,  the  lunar  year,  and 
the  warfliip  of  the  Indians, 

Baron  Humboldt  has  gone  to  Mexico  with  inftruments 
and  a  chronometer  by  Berthoud,  and  we  hope  to  receive 
from  him  interefting  obfervations  refpecting  the  geography 
of  a  country  ahnoft  unknown.  He  will  employ  himfelf  alio 
on  natural  hiiiory,  a  fubjecl  with  v,  iiich  he  is  well  ac- 
t^uainted  f. 

C.  Nouet  publiibed  in  the  Decade  du  Calre  fcveral  obferv- 
ations made  in  Egypt ;  and  general  Bonaparte  has  caufcd 
them  to  be  reprint*  d  at  Paris  by  Didot.  C.  Xcuet  in- 
formed me  in  a  letter,  that  he  v/as  goino;  to  proceed  up  tlie 
Nile  as  far  as  the  Tropic,  w  here  the  famous  wells  of  Syene 
are  fituated,  and  where  no  (hadow  is  obferved  in  the  da}-  of 
the  folftice.     We  fhall  therefore  have  a  real  geography,  ac- 

*  Page  106  and  203. 

t  Twy  letters  from  Tvf .  Hiimboldt  will  be  found  aiTiong  the  Intelli- 
gence for  thJs  month.     Edit. 
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compauied  with  other  obfervations  of  thofe  famous  countries 
which  gave  birth  to  aftronomv,  and  where  it  has  been  for- 
gotten for  20C0  years. 

C.  Caftcra  has  given  iis,  in  two  volumes  8vo.  a  tranflation 
©f  the  curious  travels  of  Mungo  Park  into  the  interior  parts 
of  Africa;  and  we  at  length  know  the  real  direction  of  the 
Senegal  an'!  tl  c  N'gcr,  of  which,  after  fix  months  refearch, 
I  nxade  ouiy  one  river  in  my  Memoir  on  Africa,  printed 
among  thofe  of  the  Academy  of  Sciences  for  1790,  the  laft 
volume  of  that  collection. 

C.  Montucla  has  given  a  new  edition  of  his  Hiftory  of  the 
Mathematics,  enlarged  bv  one-half,  and  in  which  aftro- 
nomy  occupies  a  confiderable  place. 

In  the  National  Library  there  has  been  found  a  manu- 
fcrlpt  on  Optics  by  Ptolemy,  which  was  fuppofed  to  have 
been  loft.  It  is  a  Latin  tranflation  from  the  Arabic. 
C  Cauffin,  by  whom  it  was  found,  propofes  to  make 
known  this  valuable  manufcript. 

M.  Bode  has  fcnt  us  from  Berlin  the  remainder  of  his 
large  arrd  beautiful  charts  which  reprefent  the  heavens.  The 
great  number  of  fiars  with  which  I  furnifned  him,  gave  me 
3  right  to  new  conftellations.  To  fill  up  the  vacant  fpaces 
he  had  put  thirty-three  animals  ia  the  heavens ;  and  I  have 
added  a  thirty-fourth,  vix.  the  Cat,  on  account  of  that  charm- 
ing poem,  of  which  Deflierbiers  has  publiflied  fome  frag- 
ments. This  new  conftellationof  the  Cat  is  between  Hydra 
and  the  Ship.  It  has  been  already  engraved  in  Germany,  and 
will  be  inferted  in  M.  Bode's  new  Ccleftial  Atla?,  of  which 
he  has  publifned  twelve  flieets. 

M.  ITobert  and  Ideler,  of  Berlin,  have  publiflied  Logarith- 
mic Trebles  for  the  decim.al  fines,  w^hich  will  facilitate  aftro- 
nomical  calculations,  until  the  more  extenfive  tables,  which 
C.  Proney  caufed  to  be  calculated  at  the  Bureau  du  Cadafre^ 
and  which  began  to  be  printed  fome  years  ago,  are  finifhed. 

The  ftereotype  edition  of  Logarithmic  Tables,  publiilied 
four  years  ago  by  Didot  and  Callet,  w^hich  ought  at  length 
to  be  free  from  all  faults,  has  been  corrected  on  the  plates, 
and  there  is  reafon  to  think  that  they  approach  very  near  to' 
perfe£tion. 

6  We  . 
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We  wanted  alfo  fmall  portable  tables,  and  thefe  C.  Didot 
has  uridertaken.  I  have  begun  an  edition  of  Logarithms  car- 
ried to  fix  decimal  places,  like  thofe  given  by  mylelf  and  La- 
caille  in  1760,  which  were  publifhed  by  Marie  in  1768,  and 
reprinted  four  times  afterwards,  but  (till  with  more  faults 
than  the  firft  lime.  We  at  length,  however,  have  a  perma- 
nent edition,  which  it  will  not  be  neceflary  to  reprint  ever)' 
ten  years  with  more  errors  than  thofe  before  difcovered. 

M.  Bogdanich,  ailiftant  at  the  obfeivatory  of  Bada,  has 
made,  in  fcveral  cities  of  Croatia,  obfervations  of  great  im- 
portance to  Geography. 

[To  be  concluded  in  the  next  Number.] 


VIIT.   Defcrlption  of  a,  Jtnguhjr  Phenomenon  in  a  Thunder- 

Ckud.       Bv  L.  C.  LiCHTENSERG*. 
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X  a  fummer's  day,  exceedingly  hot  and  fultr\-,  the  ba- 
rometer being  at  27  inches  feven  lines,  and  Reaumur's  ther- 
•mometer  at  23!,  there  was  formed,  about  three  in  the  after- 
noon, to  the  north  of  Gotha,  a  dark  thunder-cloud,  having 
the  appearance  of  rocks  piled  upon  each  other,  and  in  fliape 
almoft  like  a  mufliroom.  (Plate  i.  Fig.  i.)  The  magnificent 
fpeclacle  exhibited  bv  this  imnienfe  mafs  floating  in  the  blue 
expanfe  of  the  atmofphere  excited  my  attention  ;  and  I  foon 
obferved,  that,  from  the  fmall  part  which  reprefented  the  ftem 
of  the  mufliroom,  there  arofe  a  fine  bright  vapour,  which  in 
a  few  moments  formed  a  perfeiSl  ring  around  this  part  of  the 
cloud.  The  ring  feemed  to  be  in  violent  agitation,  by  which 
it  became  always  more  enlarged,  fo  that  in  the  courfe  of  a 
minute  it  exceeded  the  greateft  breadth  of  the  upper  part  of 
the  cloud.  It  then  began  to  extend  itfelf  upwards  and  down- 
wards, and  in  lefs  than  thirty  feconds  the  whole  cloud  was 
ejiveloped  in  a  tranfparent  covering,  (Fig.  3.)  This  pheno- 
menon had  fcarcely  continued  a  minute  when  the  cloud, 
began  to  extend  itfelf,  as  if  by  a  current  of  air  forced  from 
its  interior,  and  to  aiVume  the  form  of  a  fan.  It  now  loll 
its  fmooth  rim,  which  terminated,  as  it  were,  in  fringes, 
'  From  Ma^a-zm  fur  aa;  Seufjtc  aus  dtr  Ybyjik,  "Vol.  I. 

Vol.  VI.       "  ,       G        .         ''  and 
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and  che  whole  acquired  the  form  of  a  ihunder-cloud.  Some 
minutes  after,  black  rainy  clouds,  formed  of  the  vapour  driven 
•downwards,  and  of  the  remains  of  the  covering,  were  col- 
lecU'd  below  ;  and  I  expecled  every  moment  to  fee  the  firft 
flafli  of  lightning,  which.foon  followed.  A  little  rain  fell  at 
fome  diftance,  but  within  a  quarter  of  an  hour  the  cloud  was 
fc)  diftended  that  it  was  foou  loft  in  a  thin  niift.  The  fame 
phenomenon,  though  not  fo  ftriklne,  I  have  finoe  feen  in  a 
great  many  other  thunder-clouds,  but  inverted.  Inllead  of 
a  fine  vapour  being  thrown  out,  and  forming  a  covering,  I 
faw  white  clouds  fink  down,  fpread  themfelves  out  like 
a  veil  over  the  arched  part  of  the  cloud,  and  difperfe  them- 
felves in  it.  The  reafon  why  the  vapour  thrown  out  front 
the  cloud  here  dcfcribcd  formed  a  ring,  was  its  fingular  form. 
The  vapour,  by  being  forced  out  on  all  fides^,  was  fo  com* 
prefled  that  it  could  extend  itfelF  only  edgeways,  and  after- 
wards diffafe  itfclf  round  the  cloud. 

It  this  phenomenon  be  compared  with  the  eleftric  experi- 
ment wliere  a  ball  of  cotton,  fufpended  by  a  fiik  thread,  is  in- 
troduced into  a  metal  velfel  of  a  cvlindric  form  and  fufficient 
width,  and  where  the  velfel  is  fometimcs  rendered  eledlric 
and  fometimcs  deprived  of  its  ele6lricity,  the  idea  Lmean  to 
convey  by  this  delcription  will  be  readily  conceived.  I  am 
of  opinion  that  I  can  therebv  prove  that  we  might  examine 
the  electric  ftate  of  the  upper  regions  of  the  atmofphere,  and 
even  of  the  clouds,  with  accuracy,  if  the  latter  were  obfcrved 
more  frequently  than  has  hitherto  been  done,  and  were  they 
employed  as  natural  electrometers  for  this  purpofe. 


IX.    OhjWvations  on  the  Elk.     By  the  late  E.  II.  Smith, 
%        Fhyjlcum  ^^ 

X  HE  accounts  hitherto  publiOied  by  N^turalifts,  of  the 
Rlk  and  the  Moofe.  two  vcrv  remarkable  animals  of  the 
deer  kind,  are  confuled  and  unfatisfaclon.'.  Befide  the  mif- 
apprch;:nfions  which  they  contain  relative  to  botli  animals, 
all  the  diSicLilties  in  the  w;'.y  of  obtaining  juft  notions  Con- 

*  From  d:e  ^-vmVa/j  Mtdkal  Kdf'ji'.ory^  Vol.  II.   No.  2. 
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cerning  them  have  been  increafcd  by  the  writers  of  zoology 
having  confounded  one  fpccies  with  the  other.  Another 
fource  of  error  prohahly  exills  in  fome  real  dilhmilarity  be- 
tween the  elk  or  moofe  of  Europe,  and  the  elk  and  nioofe  of 
North  America. 

The  defcription  of  the  moofe-deer  by  Mr.  Dudley,  (Phi- 
lofoph.  Tranf.  No.  368,  p.  165.)  I  have  every  reafon  to  be- 
lieve, is  correal  as  far  as  it  goes;  but  it  applies  ftri(::lly  to  the 
moofe,  and  not  to  the  elk,  which  is  a  different  animal. 

M.  De  Buffon  (Hiftoire  Naturelle,  L'Elan  et  Le  Renne,) 
appears,  in  feveral  places,  to  have  mingled  tlie  defcriptions 
of  both  animals,  and  certainly  conlidered  elk  and  moofe  as 
two  names  for  the  fame  creature.  And  this  is  the  more  re- 
markable, as  the  feveral  quotations  which  he  has  made  from 
ditferent  authors  contain  manifeft  contradictions ;  as  wHl  be 
evident  to  any  perfon  who  has  feen  either  the  moofe  or  the 
elk*.  The  reader  of  M.  De  Buffon,  therefore,  will  not  be 
furprifed  if  he  obtain  no  clear  notion  of  the  Elan  ;  as  it  is  not 
probable  that  the  illuftrious  author  himfelf  had  a  diflincl 
conception  of  the  fubjeft  of  his  defcription. 

In  Mr.  Smellie's  tranflation  of  Buflon,  Vol.  VLp.  35:^,  &c. 
there  are  feveral  additions  to  the  original  article.  The  ani- 
mal and  head  of  an  animal,  mentioned  by  Mr.  AUoniond, 
were  probably  of  the  moofe  kind. 

Dr.  Goldfmith  (Hi ft.  of  the  Earth  and  Anim.  Nature, 
art.  Elk,)  acknowledges  the  difcordancy  of  the  various  hif- 
tories  of  the  elk,  which  he  alfo  fuppofes  to  be  the  fame  with 
the  moofe ;  and  he  labours,  very  inefle6luallv,  to  reconcile 
the  dcfcriptions  of  authors.  The  figure  given  by  him  re- 
fcnibles  neither  the  elk  nor  the  moofe  ;  and  the  reader  will 
conclude  the  Doctor's  account  with  as  little  fatisfaclion  as 
he  appears  himfelf  to  have  done,  when  he  fays,  "  After  all, 
this  animal  is  but  indifferently  and  confufedly  defcribed  by 
authors,"  &.C. 

'*  See  p.  :4:!,  Tome  Til.  p.  i.edit.  Svo.  a  Pari<;,  1775.  The  defcrip- 
tion (infcrted  p.  554.  of  the  farrie  edition),  copied  from  rhe  Memoirs  of 
the  Academy  of  Sciences,  is  of  the  European  elk,  and  rcfcniljles  the.  moofe 
more  than  the  elk  cf  America;  to  which,  however,  it  bears  a  greater 
iikci'.cfs  than  is  obfervable  between  this  laft  and  the  moofe. 

G2  The 
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The  confufjon  and  contradiftions  of  preceding  wriiersliave 
been  fuppofed  to  be  avoided  or  removed  by  the  celebrated 
Mt.  Pennant  in  his  Arftic  Zoology ;  a  work  to  u^hich  thofe 
who  are  better  able  to  judge  on  fuch  fubjecls  than  I  an], 
alcribe  tranfcendaiit  merit.  la  this  yvork  (\'ol.  I.  p.  19. 
art.  Moofe.)  the  author  pronounces  "  the  e]k  and  the  nioole 
(to  be)  the  fame  fpecies;  the  laft  derived  from  Mafu,  which, 
in  the  Algonkin  language,  (ignifics  that  animal."  And  this 
opinion  feems  to  have  been  quietlv  acquiefced  in  ;  and  the 
fubftancc  of  Mr.  Pennant's  account  has  been  copied  into  the 
Encyclopaedia  Britannica,  and  perhaps  into  other  works  of 
equal  credit  and  circulation. 

An  opportunitv  having  been  prefcnicn  to  i^.ic,  of  fatisfying 
niyfelf  that  ISIr.  Pennant  hns  erred  in  dei'criblng  the  moofe 
and  elk  as  a  fingle  animal,  I  think  it  uivduty  to  correcl;  this 
miftake  of  that  learned  and  amiable  naturalill ;  and  I  aip  too 
well  convinced  of  his  love  of  truth  and  ardour  for  the  ad- 
vancement of  natural  knowledge,  to  doubt  of  his  receiving 
my  correc1:ion  with  candour  and  delight.  It  may  be  proper 
for  me  to  preniife,  that,  from  the  beft  information  that  I  can 
obtain,  (and  I  have  had  occadon  to  eonverfe  with  fevcral  per- 
fons  who  profefTed  to  be  well  acquainted  with  both  the  elk 
and  the  moofe.)  the  hiflory  which  has  been  given  of  the 
jiioofe  by  that  ^[^cntleman  is  eiTentially  jud  in  every  other 
refpei5l  than  what  relates  to  its  identitv  v  ith  thp  elk. 

IN  Auguft  and  Septewihcr  1797  I  vifited  repeatedlv,  in 
rompany  with  Dr.  Milchill,  Dr.  Miller,  Mr.  Dunlap,  and 
other  gentlemen  of  mv  acquaintance,  four  elks,  then  exhi- 
bited in  this  city  for  gain.  Two  of  them  were  males,  which 
th6  keeper  afifured  u?  were  but  two  years  and  a  few  days  old; 
one  a  female,  fomewhat  more  than  three  years  of  age ;  the 
fjurth  a  male  fawn,  a  vear  old.  Thev  were  taken  feparatelv, 
a  few  days  after  their  birth,  and  had  been  reared  bv  men  for 
the  purpofe  above  mentioned.  Thev  were  verv  docile,  and 
might  be  handled  and  examined  witii  perfecl  fafety. 

Colour. — In  this  thev  all  exaotlv  refemhle  each  other.  In 
X\\r-  fpring  the  colour  of  the  hair  is  reddilh  ;  it  tiien  changes 
to  a  greyifh  dun  (which  was  its  appearance  when  obferved 

by 
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hy  i!s);  and  In  autumn,  to  a  grey,  which  contlmics  througfi 
the  winter.  The  rump  is  of  a  pale  yellowifli  white,  the  co- 
lour extending  ahout  fix  or  feven  inches  from  the  tail,  on  all 
fides,  and  very  diftincl  from  the  general  colour  of  the  body. 
A  black  femicircular  line,  of  unequal  width,  (from  2  to  | 
inches,)  feparates  the  white  of  the  rump,  on  either  fide,  from 
the  dun  or  grey  of  the  body.  The  forepart  or  fliin  of  th^ 
le^s,  and  the  nofe,  are  black.  The  under-lip  is  flcfiiv,  and 
marked,  in  all  four,  in  an  uniform  and  peculiar  manner. 
Near  the  cheek,  on  each  fide,  it  is  black :  and  a  bhuk  fi;ripe 
divides  it  equally  underneath  :  the  reft  is  white. — The  male 
has  a  fhort  mane,  about  two  inches  longer  than  the  reft  of 
the  hair  on  the  body.  At  this  time  the  hair  was  very  fiiort; 
but  in  winter  it  is  faid  to  be  four  inches  in  length,  and  the 
mane  fix,  and  of  the  colour  of  the  body.  The  male  alfo  has 
a  beard,  or  covering  of  hair,  under  his  throat  and  upon  his 
breafi,  which,  though  fliort  in  fummer,  grows  out,  in  the 
courfe  of  the  autumn,  fix  or  more  inches  bevond  the  hair  of 
the  body;  and  is  then,  as  now,  of  a  deep  black  colour.  This 
beard  is  wanting  in  the  female.  The  male  llieds  it  eveiT 
fpring. 

Head. — ^The  head  (as  will  be  feen  Plate  IT.)  refembles 
that  of  the  conjmon  deer,  and  of  the  horfe,  much  more  than 
that  of  the  moofe,  and  is  pointed  and  handfome.  The  neck 
is  rather  long  and  haridfome. 

The  elk  has  an  oblique  flit  or  opening  under  the  inner 
angle  of  each  eye,  externally,  of  near  an  inch  in  kn^rth  ; 
which  is  faid  to  commimicate  witli  the  noftril  *.  But  this 
we  could  not  correftlv  afcertain  by  examination,  thouirii 
there  feem?  no  reafon  to  doubt  the  fad.  Somethuifr  of  the 
fame  kind  obtains  in  the  fallow-deer,  fuppofcd  to  be  analo^ 
gous  to  the  ■puiiLla  lachrymal'ia  in  the  human  head.  (Sec 
Mr.  White's  Nat.  Hifl;.  of  Selboni:  fee  alfo  Encyclopaedia, 
art.  Ccr-jus.)     A  like  opening  \z  noticed  by  Sparman,  and 

*  Mr.  Campbell,  of  Richmond ,  ^'i^ginia,  informed  mc,  thit  in  t'r.e 
flc.Ieton  head  of  an  elk,  which  he  had  feen,  the  opening  under  the  cvc, 
communicating  with  tlie  noftril,  was  fo  large  that  the  thumb  might  b>. 
eafily  intioduced  into  it. 

fuppofed 
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fuppoft'd  by  liiin  to  anfwer  the  purpofe  of  facilitating  free 
refiiirafion,  in  the  Cervine  antelope,  (antelope  hiihalls  of 
Pallas.)     See  Encyclopaedia,  art.  Capra. 

The  ufe  of  this  opening  is  differently  explained  by  the  pro- 
prietor of  the  animals  here  defcribed.  He  aHlires  us  that  the 
elk  poircflcs  the  power,  by  ftriclly  clofing  his  noflrils,  of  for- 
cing the  air  through  thofc  apertures  in  fuch  a  manner  as  to 
make  a  noife  which  may  be  heard  at  a  great  diftance ;  that 
he  has  fcen  the  wild  animals  do  this  frequently;  and  that  the 
defign  of  it  is  to  alarm  each  other  when  they  fufpe<^  any 
danger  near.  He  has  taught  thofe  in  his  poflefilon  to  make 
a  fmiilar  noife ;  but  it  was  too  feeble  to  caufe  any  obfer\  able 
dilatation  of  the  flit. 

If  the  above  explanation  of  the  keeper  of  thefe  elks  be  juft, 
it  will  probably  lead  us  to  a  more  accurate  notion  of  a  cir- 
cumftance  related  concerning  the  Rupri  Capra,  or  Chamois 
of  the  Alps,  of  whom  it  is  faid,  that  "  when  l;e  fmells  or 
hears  any  thing  which  he  cannot  fee,  he  ifhijUcs^  or  hloivsy 
with  fuch  force  that  the  forefts  and  rocks  re-echo  with  the 
found."— See  Encyclopaedia,  art.  Capra. 

IJorns. — The  female  has  no  horns.  The  appearance  of 
the  horns  of  the  fawn  exactly  refembles  thofe  on  the  head 
of  the  principal  figure  (oppolite  p.  18.)  given  by  Mr.  Pen- 
nant.— -The  males  (as  the  keeper  informed  us)  drop  their 
horns  annually,  in  May,  then  leaving  a  pith  about  four 
inches  in  length,  which  is  foon  covered  and  protected  by 
velvet.  In  eight  weeks  the  horns  began  to  grow  again.  Iji 
the  animals  we  faw,  thev  had  been  growing  about  eight 
weeks.  On  our  firll  vifit,  the  horns  were  uniformly  covered 
with  a  fmooth  vejvet.  About  ten  days  after,  the  velvet  was 
coming  oft' in  narrow  flrips,  leaving  the  horns  bare.  .By  the 
middle  of  September  they  were  entirely  free  from  it.  The 
keeper  informed  us,  that  the  animals  freed  their  horns  from 
jt,  when  wild,  bv  rubbing  them  againft  trees.  Now  they 
derived  the  fame  aid  from  the  ports,  Sec.  of  their  ftable;  and 
the  proprietor  occafionallv  aflilied  them.  It  was  obfervable 
that  a  fmall  oozing  of  bloody  lymph  fometimcs  fucceeded  the 
re-incval  of  a  ftrip  of  the  covering. 

The 
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The  horns  of  the  elk,  inltcad  of  being  pahnated,  as  are 
thoft"  of  the  moofe,  confift  of  three  principal  divifions : — 
T.  The  brow  antlers,  which  the  hunters  call  the  altars', 
2.  The  two  middle  prongs,  called  the  Jzghl'tng-horns ;  and 
g.  The  horns,  properly  fo  called.  The  two  firft  retain  their 
limplicity,  tlie  laft  increafes  in  complexity  every  year.  They 
do  not,  as  thofe  of  the  moofe  are  faid  to  do,  acquire  a  new 
branch  every  year ;  though  fomething  analogous  a6lually 
occurs.  When  the  animal  enters  his  third  year,  a  (ingle 
prong  or  point  comes  out  on  the  infide  of  the  left  horn  j  the 
next  year,  .a  (imilar  point  on  the  infide  of  the  right  horn ; 
and  fo  alternately.  Four  fliort  points,  called  pikes,  were 
iiow  apparent,  one  on  each  brow-antler,  and  one  on  each 
fighting-horn.     They  feldom  exceed  an  inch  in  length. 

The  following  meafurements  were  made  of  the  horns  of 
one  of  the  male  elks.  They  were  fomewhat  longer  than 
thofe  of  the  other,  notwithftanding  an  inch  or  two  had  ac- 
cidentally broken  off  from  the  end  of  one  of  them. 

F.    Inch. 
Diftance  between  the  roots  or  origin  of  the  horns,    o       4 
Brow-antlers  -  -  -  -16 

Fighting-horns,  not  meafured,  but  about  the  fame. 
Longell  horn  -  -  -  "  3       o 

From  the  tip  of  one  horn  to  that  of  the  other  2       6 

I  recolledl;  to  have  feen,  in  tlie  Mufeum  of  Yale  College, 
New-Haven,  Connecticut,  fome  years  ago,  a  remarkable  pair 
of  horns,  fuppofed  to  have  belonged  to  a  moofe  or  elk.  They 
were  not  palmated ;  and  though  I  had  not  at  that  time  de- 
voted any  attention  to  fubjecls  of  natural  hitiory,  yet,  from 
the  general  idea  which  1  retain  of  their  iigurefind  compoli- 
tion,  I  am  perfuaded  that  they  rnu(t,  at  fome  period,  have 
ornamented  the  head  of  an  elk.  If  I  am  right  in  this  par- 
ticular, it  will  aBord  us  fome  notion  of  the  fize  to  which  the 
horns  of  this  animal  attain.  The  horns  in  the  Mufeum  of 
Yale  College^,  if  1  do  not  mifrem ember,  were  faid  to  weigh 
55  ^^  5^  pounds. 

Size. — As  the  animals  now  defcribcd  had  by  no  means 
attftint-d  their  full  growth,  it  is  impoliible  to  give  any  precife 
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information  conccruing  it.    Tfie  ineafurement  made  of  them 
iu  tlicir  picftnt  Itute  urc  as  follow  : — 

F.    Inch. 
Length  of  the  male,  from  the  tip  of  the  nnfc  to  the 

tail,  along  the  line  of  his  baek,  (the  males  were 
nearly  of  a  fize.)  -  -  "73* 

Of  ih-o  lemale,  (a  year  older  than  the  male,)      -         7       «^ 
Height  -  -  -  -  -  4       7 

RounJ  the  girth  or  belly  -  ~  -         5       ^ 

the  withers  -  -  -         4     10 

Length  of  the  head  -  -  -in 

tail  -  -  -03 

jFroju  the  extremity  of  one  ear  to  that  of  the  other    z       2 
Lenuth  of  the  ear  -  -  --09 

The  briiket  of  the  elk  very  mueh  rcfembles  that  of  the  ox. 
;  PLice  and  Food. — The  elks  whieh  were  exhibited  here 
u-ere'  brought  from  Upper  Canada.  They  are  faid  to  be 
found  in  alnioft  all  the  back  eountry  of  the  United  States, 
as  low  down  as  \'^iroin!a.  In  rcfpect  to  food,  as  thefc  had 
been  domelticated  from  nifaney,  nothing  partieular  could  be 
learnt  from  them  concerning  what  they  moft  aftefted  in  the 
w ild  llate.  What  appeared  remarkable  to  us  was,  that  they 
all  ate  tcjbacco,  as  varioufly  prepared  l)y  the  tobacconilt_, 
with  oTcedinefs.  This,  the  proprietor  alfured  us,  wa6  a  na- 
tural appetite  ;  and  that  the  wild  elks  ate  the  wild  plant.  We 
thoufrht  that  this  required  further  evidence;  notwithftanding, 
we  are  informed  bv  Halll-Iquitt,  that  the  Cirr.n  Capra  of  Bar- 
barv  "  loves  the  fmoke  of  tobacco,  anj,  when  caught  alive, 
will  approach  the  pipe  of  the  liuntfman,  though  olherwife 
more  timid  than  any  animal.'*  Kncyclopa^dia,  art.  Capra,  - 
Young. — The  rutting-timc  is  from  about  the  20th  of  Sep- 
tember to  the  i  (t  of  October.  The  female  goes  about  nine 
months;  generally  brings  forth  twins.;  and  it  fcldo:ii  liap-. 
pens  but  that  one  is  male  and  the  other  fem.de. 

(liut,  See. — The  hoofs  of  the  elk.  are  very  much  cloven,- 
and,  like  the  moofe  and  rein-deer,  he  makes  a  great  clatter- 
ing with  them  in  travelling,     lie  is  very  fleet.     A  llranger, 
wdio  was  view in'2;  the I'c  elk-  at   the  ianie  lijne -.viih  u?,  told 
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Us,  that  he  had  feen  elks  ufed  in  (leighs  the  laft  winter;  and 
that  they  were  eafiiy  managed,  very  ftrong,  and  very  fervice- 
able.  He  reprefented  them  as  travelling  at  the  rate  of  18  or 
20  miles  an  hour.  It  is  poflible  that  it  was  the  rein-deer 
that  he  faw  ufed  in  this  manner  in  Canada. 

Flejh  and  iSiiw.— T he  flcfli  is  faid  to  be  excellent,  and  the 
fkin  employed  for  various  ufeful  purpofes. 

Oil-Spring. — On  the  outfide  of  each  hind  leg  the  elk  has 
a  fmall  veficle  or  bag,  which  contains  a  ihin  uncluous  fub- 
ftance  that  the  hunters  call  oil,  and  the  bag  tlie  oil-Jpring. 
The  male  is  faid  to  open  this,  by  means  of  his  horn,  as  the 
horns  begin  to  grow ;  when  the  oil  fpreads  over  the  young 
horn,  and  is  fuppofed  to  nouriih  and  protect  it.  This  he 
does  regularly,  the  keeper  informed  us,  at  10  P.  M.  and  at 
4  A.  M.  The  female  has  not  been  obferved  to  make  any 
ufe  of  this  oil,  except  when  wounded.  She  then,  it  is  faid, 
opens  the  bag  with  her  tooth,  and  applies  the  oil,  by  means 
ot  her  tongue,  to  the  wound. 

In  rutting-time  the  elk  is  reprefented  as  contrivinu  to 
throw  his  urine  upon  this  veficle  ;  which  inflames  in  confe- 
quence,  and  emits  a  ftrong  fcent,  whereby  the  animals  dif- 
cover  each  other  in  the  woods.  With  regard  to  the  fuper- 
ftitious  notion  concerning  the  elk's  curing  himfelf  of  the 
epilepfy  by  means  of  his  hind  hoof,  &cc.  (See  Pennant's 
Arctic  Zoology,  art.  Moofe,)  may  it  not  be  probable  that 
the  belief  originated  from  the  ufe  he  makes  of  the  oil-fpring, 
of  which  the  earlieft  European  writers  might  be  ignorant? 

X.  ExtraB  from  a  Letter  of  Mr.  J.  Turner  to  Dr. 
Pearsox,  on  the  Pra^ice  of  the  Vciccine  Inoculation 
among  Comitrj -People. 


I 


AM  informed  by  our  dalr\'-people,  that  the  cow-pock  is 
epi-bootic  chieflvin  thefpringamongcowsabout  April  orMav, 
and  that  the  fpurious  forts  prevail  in  common  at  almoft  every 
other  time ;  and  as  the  fprino;  is  now  advancine.  I  fl»all  have 
k  in  my  power  to  affift  you.  Believe  me,  Sir,  that  the  cow- 
pock  mania  is  as  great  in  the  countr)'^  as  in  the  metropolis. 
Vol.  \T.         "  H  Perhaps 
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Perhaps  you  would  like  to  know  liow  \ye  carry  on  the  v&C* 
cine  inoculation  :  almoft  fevery  coblcr,  fhepherd,  and  cow- 
bov;  are  confummate  and  experienced  adepts  in  this  new 
fpecific  art. 

I  will,  with  your  leave,  interfperfe  this  with  a  remark  to 
fubftaiitiate  \that  T  mean  to  advance. — At  Steeple  Claydon, 
a  village  five  miles  from  Window,  great  numbers  have  been 
inoculated  for  the  vaccine  difeafe  by  the  moft  illiterate  of 
all  beings  in  human  ftape — the  cow-boys  and  fhepherd's 
bovs,  without  any  prior  or  fnbfcquent  medicine  whatever. 
At  Weflbury,  Shenley,  Fattcnhoe,  and  a  number  of  village? 
round  our  nerghbourhood,  the  fame.  At  Finmere,  Mr. 
Holt,  the  clergyman,  {a  neighbour  of  ours,)  does  adminifter 
fomc  little  medicine,  fuch  as  falls,  &c. — People  are  inoculated, 
and  inoculate  themfelves,  mdifcriminately ;  fuch  as  farmers, 
dairy-people,  8cc.  with  impunity,  without  any  preparation, 
fubfequent  purification,  or  making  application  to  any  me- 
dical perfon  whatever,  Yefterday  I  faw  a  man  inoculate  i 
family  with  a  cobler's  awl  dipped  in  another's  arm :  others 
do  it  with  a  penknife  ground  like  a  lancet  point :  others 
with  needles  infe6led  with  the  vaccine  matter.  I  am  a  great 
advocate  for  the  vaccine  inoculation  :  I  acknowledge  it  to 
be  a  great  acquifition  and  difcovery,  and  confequently  ul- 
timately a  great  blefling^  to  the  community  at  large,  and  da 
not  doubt  of  its  fuccefs. 

The  well-attefted  fa6ls  that  you  and  others  aflert,  prove  it 
indubitably ;  but  greatly  do  I  lament  that  fome  delufion,  oi^ 
feme  fecret  myfterious  means  have  not  been  put  in  force  to 
prevent  its  being  in  other  hands  than  medical  men.  The 
fmall-pox  inoculation  is  now  rapidly  declining,  and  probably 
in  a  few  years  may  be  known  no  more.  I  am  forry  to  fav, 
that  fome  of  our  rullics  appear  to  underftand  the  cow-pock 
better  than  many  of  our  country  medical  fraternity.  I  may 
add,  Farewel,  Thiftle  Forelt!  Faretvel,  Prhnrofe  Hill,  Stai>- 
ton  Houfe*,  Scc. 

N.  B.  The  proprietors  of  the  above  houfes  deny  the  vac-;^ 
cine  difeafe  to  be  a  fpecific  for  the  variolas ;  but  the  inter- 

♦  The  houfes  alluded  to  arc  faiall-pox  inoculation  houfes,  of  great  re- 
puu. 

pretatioQ 
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pretation  is  obvious,   becaufe  the  new  inoculation  will  not 
fupply  them  with  patients. 

1  was  treated  with  fome  derifion  the  other  and  am  every 
day :  a  perfon  faid,  that,  as  he  had  inoculated  many  for  the 
cow-pock,  he  knew  the  complaint,  and  its  treatment,  belter 
than  myfelf. 

I  am  greatly  forry  the  dlfeafe  above  ''^loken  of  is  fo  well 
known  among  the  cow-people,  as  ma,ny  eminent  men  will 
lofe  great  funis  in  the  year  by  the  fmall-pox  being  fuperfeded. 

Q«^r)',  Whether  Fame,  with  her  babbling  tongue,  fome  fu- 
ture time,  may  not  convey  ruftic  vaccine  intelligence  to  fome 
metropolitan  friends,  and  fo  overturn  your  excellent  Inllitu- 
tion,  which,  I  am  informed,  is  on  the  tapis  *  ? 
Dear  Sir,  believe  me. 

With  the  greateft  deference  and  refpeiSI, 

Your  mofl  humble  Servant  and  Pupil, 
IVivJlow,  Bucks,  J.  TURNER. 


XI,  Extract  of  a  Memoir  on  Elajlicity,    By  C.  BA^tRUELf. 
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HE  author  of  this  memoir  endeavours  to  explain  the 
caufe  of  the  elafticity  of  bodies  by  the  help  of  caloric.  After 
laying  it  down  as  a  principle,  that  this  fluid  is  eminently 
elaftic;  tliat  it  is  interpofed  between  the  integrant  nioleculse 
of  bodies,^  which  is  proved  by  their  porofity ;  he  hopes,  from 
thefe  two  principles,  to  deduce  confequences  leading  to  this 
refult.  But  whatever  may  be  affigned  as  the  caufe  of  elafti- 
city, caloric,  at  any  rate,  has  a  great  fhare  in  the  phenomena 
which  it  exhibits. 

The  different  fyftems  adopted  by  philofophers  refpe(9:ing 
the  caufe  of  elafticity,  are,  in  the  author's  opinion,  either 
vague  or  evidently  erroneous.  It  cannot,  he  thinks,  be 
afcribed  to  a  repuliive  force,  with  which  the  moleculae  are 
endowed,  and  which  increafes  as  they  approach ;  for  the 

*  It  appears,  by  the  vaccine  inoculnticn  in  the  coumn',  that  medical 
a.Hiftance  was  fcarcely  neceflary. 

t  From  the  Anr.alcs  tit  ChiTnie,  No.  97. 
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€xiftencc  of  this  force  is  merely  hypothetical.  Nor  can  it 
be  faid  that  the  eladicity  is  owing  to  air  interpofed  between 
the  moleculffi,  fince  the  phenomena  of  elafticity  nianlfeft 
Ihcnireh'es  in  vacuo. 

C.  Barruel  is  of  opinion,  that  if  we  fliould  afcribe  the 
caufe  of  elafticity  to  caloric,  thisqueftion  would  remain  to  be 
anfwered,  Why  is  caloric  fo  eminently  elaftic  ?  We  know, 
indeed,  favs  he,  that  the  affinity  of  hioleculas  of  water  to 
thofe  of  fpongc,  into  the  pores  of  which  they  introduce 
themfelves,  produces  an  increafe  of  the  volume  of  that 
fponfje;  but  the  caufe  of  the  reciprocal  attraction  of  thcfe 
different  molcculae  remains  unknown.  Befides,  we  could  not 
refufe  to  admit  that  the  elafticity  of  caloric  would  arife  from 
the  property  which  the  moleculoe  of  this  fluid  might  have  of 
repelling;  each  other :  a  property  the  more  probable,  as  it  is 
obferved  in  the  eleftric  fluid,  with  which  caloric  has  fo  great 
an  analogv.  In  a  word,  we  may  be  fatisfied  with  admitting 
its  elafticity  as  a  fa6l  from  which  we  fet  out,  as  from  an 
inconteftible  principle. 

The  author  then  proceeds  immediately  to  his  obje£l,  and 
examines  in  what  manner  caloric  a6ls  upon  bodies.  It  (fi- 
lates  them  by  means  of  a  reciprocal  affinity  between  it  and 
their  mol ecu lae.  Thefe  affinities  are  variable;  but  it  is  cer- 
tain that,  in  regard  to  the  fame  fabftance,  they  dccreafe  in 
proportion  as  the  diftances  increafe,  and  that  their  action  is 
at  length  reduced  to  zero. 

Now,  if  we  fuppofe  a  given  quantitv  of  caloric  inclofed  in 
a  receiver  incapable  of  aAing  on  this  fluid,  it  will  evcry-where 
diffufe  itfelf  in  an  uniform  manner.  If  we  then  introduce  a 
molecule  of  matter,  the  caloric  will  be  unequally  condenfed 
•around  it,  in  virtue  of  the  unequal  aftion  which  it  exercifcs 
on  the  parts  of  the  fluid  al  different  diftances  from  it,  and  it 
will  be  furrounde'd  by  a  kind  of  igneous  atmofphere,  com- 
pofed  of  ftrata  of  dift'erent  denfttics.  If  a  fecond  molecule 
be  introduced,  the  fame  eft'ecls  will  take  place,  and  every 
thing  will  remain  in  the  fame  ftate  as  long  as  the  moleculei 
are  at  a  diftance  from  each  other  equal  to  the  diameter  of 
their  atniofpheres;  nothing  is  changed  but  the  temperature. 
But  when  the  molccuL'e  are  brought  fo  near  each  other  that 

their 
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their  diftance  is  lefs  than  that  diameter,  their  atmofphercs 
•^ill  be  comprelTed,  and  the  parts  in  contact  will  alTurae 
more  denfitv  and  a  higher  temperature,  and  which  is  not 
in  equiUbrium  with  that  in  the  reft  of  the  receiver.  Thefe 
parts  deprive  themfelves  of  a  portion  of  their  caloric,  which 
is  diftributed  anions  the  other  ftrata  of  thefe  atiiiofphere* 
until  the  equilibrium  is  reftored. 

When  the  molecuhe  are  made  to  approach  each  other 
gentlv,  the  compreflion  of  the  atmofphercs  and  their  re- 
eftablifhment  take  place  peaceably;  but  if  the  moleculae  are 
brought  into  contact  abruptlv,  the  caloric  is  difengagred  with, 
the  greatefl  violence.  It  is  to  this  rapid  difengagernent  of 
caloric,  ftrongly  comprefled,  that  we  ought  to  afcribe  the 
detonations  of  the  fuper-oxygenatcd  muriat  of  pot-afh  and 
of  gun -powder. 

The  moleculae  affumed,  for  example,  retain  a  portion  of 
the  comprefl'ed  caloric  as  long  as  they  obey  the  force  which, 
makes  them  approach  each  other.  When  they  arrive  at 
that  diflance  at  which  they  exercife  an  aftion  on  each  other, 
their  attraftive  force  is  greater  or  Icfs  than  that  with  which 
their  atmofpheres  tend  to  recover  their  former  ftate.  If  the 
moleculae,  then,  be  left  to  themfclves,  in  the  iirft  cafe  the 
fyftem  retains  it^  prefent  (late  ;  in  the  other  cafe  it  will  re- 
fume  its  primitive  ftate ;  and  it  is  in  this  that  the  greater 
part  of  the  phenomena  of  elafticity  feem  to  confift.  This 
reafoning  may  be  applied  to  even*'  bodv,  the  moleculae  of 
which  are  feparated  from  each  other  by  a  certain  quantity  of 
caloric. 

C.  Barruel  pays  attention  alfo  to  the  circumftances  under 
which  the  elafticity  of  a  body  may  be  manifefted,  and  to  the 
means  proper  for  increaiing  or  producing  this  property. 
Thefe  circumftances  are,  compreflion,  a  fudden  fliock,  and 
flexion.  In  either  of  thefe  circumftances  it  happens  that 
the  adherence  of  the  moleculae  either  is  or  is  not  overcome. 
In  the  firft  cafe  the  moleculae  are  put  out  of  their  fphere  of 
a6livity,  and  the  body  is  faid  to  be  brittle.  In  the  fecond 
cafe  the  body  is  flexible,  but  the  caloric  interpofcd  between 
its  moleculae  withdraws,  or  does  not  withdraw  itfelf,  from 
comprefiion.  If  it  withdraws  itfelf,  there  is  only  one  dif- 
9  placement 
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placement  of  the  particles  of  the  body,  which  is  then  faid  to 
be  du£lile.  If  it  cannot  withdraw  itfelf^  it  yields  or  rcfifts. 
When  it  yields,  the  body  is  foft;  when  il  refills  compref- 
iion,  it  experiences  the  effects  of  it  as  lon^  as  the  molcculae 
areTcomprcffed ;  it  then  tends  to  recover  its  former  ftate  5  and 
this  is  what  renders  bodies  elaftic. 

There  is  no  body  perfectly  ibft,  du6lile,  or  elaftic.  Nature 
prefents  none  which  under  comprelfion  does  not  fuffer  a 
portion  of  caloric  to  elcape.  Thus  a  body  is  never  perfectly 
elaftic,  becaufe  the  quantity  of  caloric  comprclTed,  being  lefs 
than  the  total  quantity,  cannot  reftore  itfelf  with  the  fa.me 
force  as  if  this  fluid  had  remained  in  its  entire  ftate,  and 
cannot  keep  the  moleculse  of  the  body  feparated  at  the  fame 
(liftance  as  before  compreffion.  Befides,  the  velocity  with 
which  it  reftores  itfelf  is  alfo  Icfs  than  that  \yhich  produced 
the. compreffion,  for  a  part  of  this  velocity  has  beeadeftroyed 
by  the  entire  mafs  of  the  comprcfl'ed  body. 

A  body  is  more  flexible  according  as  it  contains  more  ca- 
loric between  its  moleculae.  This  very  compreffible  fluid 
permits  concave  moleculae  to  approach  each  other  without 
the  convex  moleculse  being  obliged  to  feparate  from  each 
other,  as  if  there  were  not  caloric  interpofed  between  them. 

The  preceding  obfcrvations  may  ferve  to  throw  fome  light 
on  various  phenomena  of  elafticity.  A  blade  of  copper  not 
hammered  evidently  remains  in  that  ftate  into  which  it  is  put 
by  bending,  becaufe  the  moleculae  of  the  concave  part  ex- 
prefs,  by  approaching  each  other,  that  portion  of  caloric 
which  adheres  leaft  to  them.  The  other  portion,  which 
does  not  efcape,  is  indeed  comprelfed  j  but  the  excefs  of  the 
fpring  is  compenfated  by  the  excefs  of  the  adherence  of  the- 
moleculae  brought  together ;  the  body  remains  in  that  ftate 
in  which  it  is  placed. 

If  the  blade  has  been  hammered,  it  lofes  by  that  operation 
a  portion  of  caloric  j  the  other  poj'tion  remains  comprcfied  ; 
r.nd,  when  this  blade  is  bent,  the  compreflion  of  the  fluid  is 
increafed.  The  excefs  of  fpring  which  it  acquires  is  not 
counterbalanced  by  the  excefs  of  the  adherence  of  the  mo- 
leculae :  it  tends  to  reftore  itfelf;  and  the  body  pafl!es  to  that 
fute  which  is  called  tlajilc* 

The 
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The  compreffion  and  re-eftabliniment  of  caloric  may  ferve  to 
explain  alfo  the  ofcillations  of  the  moleculae  of  a  tube  of  glafs 
terminated  by  a  ball  of  the  fame  nature,  when  rubbed  with 
a  moiftened  fponge  in  order  to  obtain  from  it  acute  tones. 
The  moleculae  of  the  tube  having,  by  the  extenfion  which  it 
experiences,  quitted  the  pofition  proper  for  their  equilibrium, 
tend  to  return  to  it ;  and  as  by  the  velocity  acquired  they  gd 
beyond  the  term  from  which  they  fct  out,  the  inlerpofed  ca- 
loric is  compreil'cd,  it  re-eftabliflits  itfelf  with  a  force  equal 
to  the  compreffion,  and  repels  the  two  parts  of  the  tube  to 
the  diftance  at  which  they  were  at  firft,  \^•hich  occafions  aii 
ofcillatory  motion  until  it  has  been  deftroyed  by  the  refift- 
arice  of  the  air. 

We  might,  ftri6lly  fpeaking,  explain,  without  the  inter- 
vention of  caloric,  the  elafticity  of  the  ftring  of  a  violin,  or 
of  a  bell,  put  into  vibration  :  but  from  what  has  been  faid, 
it  feems  to  a6l  the  moil  confpicuous  part. 

Elafticity  manifefts  itfelf  with  lefs  energy  in  liquids  than 
'in  folids,  and  yet  the  former  contain  more  caloric.  The 
reafon  is  plain ;  it  is  becaufe  their  moleculae,  being  exceed- 
ingly moveable,  they  can  eafily  withdraw  tliemfclves  from 
the  compreflino;  forces ;  but  they  are  elaftic,  fince  they  have 
the  property  of  tranfmitting  founds,  and  of  recoiling  back  on 
themfelves. 

It  muft  have  been  remarked,  that  the  accumulation  of  ca- 
loric diminiflies  the  fpring  of  folid  or  fluid  bodies:  in  gafcous 
bodies,  on  the  other  hand,  this  elafticity  is  increafed  by  the 
accumulation,  becaufe  thefe  bodies,  being  held  in  folution 
in  the  caloric,  participate  in  its  mechanical  properties,  and 
chiefly  its  elafticity. 

To  increafe  or  produce  elafticity  in  certain  bodies,  we 
muft  employ  means  proper  for  bringing  together  their  mo- 
leculas,  and  keeping  the  caloric  in  a  ftate  of  great  compref- 
fion.  The  harder,  therefore,  that  a  body  is,  provided  it  is 
not  fo  in  the  extreme  degree,  the  more  it  will  be  elaftic.  It 
becomes,  indeed,  lefs  flexible ;  but  this  inconvenience  may 
be  remedied  by  rendering  the  body  thii^  iince  its  moleculae 
will  then  be  lefs  difplaced  during  fiexidr^:  There  are  two 
things,  then,  to  be  confidered  in  elafticity ;  the  rapidity  of 
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the  difplaccmcnt  of  the  parts  put  in  motion,  and  the  extent 
of  the  difplacenient,  which  depend  on  liexibility. 

Allaving  and  tempering  favour  the  incrcale  of  elafticity  j 
becaufe,  thefe  operations,  by  bringing  the  moleciilae  nearcf 
to  each  other,  comprcfs  the  caloric,  which  tends  afterwards 
to  re-eftabUfli  itfelf.  All  thefe  fa6ls  have  induced  the  author 
to  concludcj  that  caloric  has  at  leafl  a  great  Iharc  in  all  the 
phenomena  exhlLited  by  elafticity. 


XII.   On  the  Efficacy  of  Yejl  in  the  Cure  of  thofc   Difcafes 
known  hy  the  Name  of  Pidr'ul  *. 


R  V.  M  E D  Y,  which  contains  much  ilxcd  air,  has  been  lately 
ftarted  by  the  Rev.  Mr.  Cartwright,  which  merits  the  highefl 
attenlion.  Seventeen  years  ago,favs  this  gentleman,  I  went  to 
refide  aL  Brampton,  a  very  populous  village  near  Chefterfield. 
I  had  not  been  there  msiny  months  before  a  putrid  fever  broke 
out  among  us  :  finding  by  far  the  greater  number  of  my  new 
parifliioners  much  too  poor  to  afford  themfelves  medical  affill- 
ance,  I  undertook,  by  the  help  of  fueh  books  on  the  fubje6l  of 
medicine  as  were  in  my  pofleflion,  to  prefcribe  for  them.  I 
■early  attended  a  boy  about  fourteen  years  of  age,  who  was 
attacked  by  this  fever  ;  he  had  not  been  ill  many  days  before 
the  fymptoms  were  unequivocallv  putrid.  I  then  adminiftered 
bark,  wine,  and  fueh  other  remedies  as  my  book  diretled^. 
My  exertions,  however,  were  of  no  avail ;  his  diforder  grew 
every  day  more  untraclable  and  malignant,  fo  that  I  was  in 
hourly  expeftation  of  his  diflblution.  Being  under  the  ab- 
folute  neceffity  of  taking  a  journey,  before  I  fet  off  I  went  to 
fee  him,  as  I  thought,  for  the  lall  time,  and  I  prepared  hio 
parents  for  the  event  of  his  death,  which  I  confidered  as  in- 
evitable, and  reconciled  them  in  the  bed  manner  I  was  able 
to  a  lofs  which  I  knew  they  would  feel  feverely.  While  I 
was  in  converfation  on  this  difirefling  fubjeet  with  his  iiio- 

'  The  contents  of  this  article  cannot  be  too  gt-nerally  kuown.  How; 
many  valuable  lives  are  yearly  loft  by  putrid  fore  throats,  fevers,  &c. 
which  might  be  faved  to  the  community,  and  to  their  rebtives,  if  the  cure 
here  recommended  ncre  generally  known  and  rcfortcd  co  I  with  propet 
jncdical  aid,  however,  where  it  oun  be-had.     Edit.     •       ,  -     •   v  j     ■■' 
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ther,  I  obferved  in  a  corner  of  the  room  a  fmall  tub  of  wort 
working;  the  fight  brought  to  my  recollection  an  experiment 
I  had  fomewhere  met  with,  of  a  piece  of  putrid  meat  bcino- 
made  fweet  by  being  fufpended  over  a  tub  of  wort  in  the  act 
of  fermentation.  The  idea  inflantly  flaflied  into  my  mind, 
that  the  yeft  might  corrc6t  the  putrid  nature  of  this  dileaie, 
and  I  inftantly  gave  him  two  large  fpoonfuls.  I  then  told  ihc 
mother,  if  fhe  found  her  fon  better,  to  repeat  this  dofe  every 
three  hours.  I  then  fet  out  on  my  journey  :  upon  mv  rcr 
turn,  after  a  few  days,  I  anxioufly  inquired  about  the  bov, 
and  was  informed  he  was  recovered.  I  could  not  reprefs  mv 
curlofity :  though  I  was  greatly  fatigued  with  my  journey, 
and  night  was  come  on,  I  went  directly  to  where  he  lived, 
which  was  three  miles  off,  in  a  wild  part  of  the  moors  j  the 
boy  himfelf  opened  the  door,  looked  furprifingly  well,  and 
told  me  he  feit  better  from  the  inftant  he  took  the  yeft. 

After  I  left  Brampton,  I  lived  in  Leiceiterfliire ;  mv  pa- 
riihioners  being  then  few  and  opulent,  I  dropped  my  medical 
character  entirely,  and  would  not  even  prefcribe  for  any  of 
my  own  familv.  One  of  rav  domeftics  falling  ill,  accord- 
ingly the  apothecarv  was  fent  for ;  his  complaint  was  a  vio- 
lent fever,  which  in  its  progrefs  became  putrid  :  having  great 
reliance,  and  defen'edly,  on  ihe  apothecary's  penetration  and 
Judgment,  the  man  was  left  folely  to  his  manasiement.  His 
xliforder,  however,  kept  daily  gaining  ground,  till  at  lencth 
the  apothecar\'  confidered  him  in  verv  great  danijcr:  at  lalt, 
finding  every  effort  to  be  of  fervicc  to  him  baffled,  he  told  me 
he  confidered  it  as  a  loft  cafe,  and  that,  in  his  opinion,  the 
man  could  not  furvive  four-and -twenty  hours.  On  the  apo- 
thecarv thus  giving  him  up,  I  determined  to  try  the  etie6t3 
of  yeft.  I  gave  him  two  large  table  fpoonfuls;  in  fifteen 
minutes  from  taking  the  yeft,  his  pulle,  though  ftill  feeble, 
began  to  get  compofed  and  full.  He  in  thirty-two  minutes 
,from  his  taking  the  yeft  was  abl^  to  get  up  from  his  bed, 
and  walk  in  his  room.  At  the  expiration  of  the  fecond  hour 
I  gave  him  a  bafon  of  fago,  with  a  good  deal  of  lemon, 
wine,  and  ginger  in  it ;  he  eat  it  with  an  appetite :  in  an- 
other hour  I  repeated  the  yeft ;  an  hour  afterwards  I  gave 
the  bark  ai  before;  at  the  next  hour  he  had  food;  next  he 
Vol.  VI.  I  •     '        haA 
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had  another  dofe  of  yeft,  and  then  went  to  bed  ;  it  was  nine 
a'clock.  I  went  to  fee  him  the  next  morning  at  fix  o'clock  ; 
he  told  me  he  had  had  a  good  night,  and  was  recovered.  I, 
however,  repeated  the  medicine,  and  he  was  able  to  go  about 
his  biifinefs  as  ufual. 

About  a  year  after  this,  as  I  was  riding  paft  a  detached 
farm-hcufe  at  the  outflcirts  of  the  village,  I  obferved  a  far- 
mer's daughter  ftanding  at  the  door,  apparently  in  great  af- 
fli£lion ;  on  inquiring  into  the  caufe  of  her  diltrcis,  flie  told 
me  her  father  was  dying.  I  difmounted,  and  went  into  the 
houfe  to  fee  him.  I  found  him  in  the  laft  flage  of  a  putrid 
fever;  his  tongue  was  black,  his  pulfc  was  fcarcely  percepti- 
ble, and  he  lay  ftretched  out,  like  a  corpfe,  in  a  Itate  of  drowfy 
infenfibility.  I  immediately  procured  fome  yeft,  which  I  di- 
hited  with  water,  and  poured  it  down  his  throat.  I  then 
left  him,  with  little  hopes  of  recovery.  I  returned  to  him 
in  about  two  hours,  and  tound  him  fenfible,  and  able  to  con- 
verfe.  I  then  gave  him  a  dofe  of  bark  ;  he  afterwards  look, 
at  a  proper  interval,  fome  refrefliment :  I  ftaid  with  kim  till 
he  repeated  the  yeft,  and  then  left  him,  with  directions  how 
to  proceed.  I  called  upon  him  the  next  morning  at  nine 
o'clock,  and  found  him  apparently  well  walking  in  his  gar- 
den :   he  was  an  old  man,  upwards  ot  feventv. 

I  have  fmce  adminiftercd  the  yclt  to  above  fifty  perfon$ 
labouring  under  putrid  fevers,  and,  what  is  fmgular,  conti- 
nues this  benevolent  clergyman,  "  I  have  loft  not  one  pa- 
tient." 

Dr.  Thornton,  whofe  opportunities  have  been  great  in 
putrid  fevers,  having  the  fuperintendance  of  a  difpenfary  * 
which  includes  the  poor  of  nine  parifhes,  and  is  (ituated  in 
the  vicinity  of  St.  Giles's,  has  made  frequent  trials  of  yeft, 
and  ft^eaks  highly  in  its  praife. 

One  dav,  fays  the  Rov.  Mr.  Townfend,  by  accident,  as 
Dr.  Thornton  vveiit  paft  a  ihopf  in  Tottenham-Court  Road, 
he  heard  the  fcreams  of  a  mother  who  was  agonifcd  on  fee- 
nig  her  ohiki,  as  (lie  thought,  expire.  Thefe  fcreams  re- 
newed the  ftruggles  of  the  child,  and  the  nurfe  who  attended 
threatened  to  take  away  at  this  moment  the  child^  that  it 
•  The  Genera!  DiTpcnfary.  f  Mr.  Burford's. 
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might  die  in  quiet.  Dr.  Thornton  got  down  immediately 
Tome  tartar  emetic,  which  quickly  a<3:ed  as  a  vomit ;  and 
after  the  operation  was  over  he  gave  rhubarb,  which  cleared 
the  inteltines;  he  then  ordered  the  child,  every  two  hours, 
yell  and  water,  with  wine  and  bark,  and  in  three  days  the 
dying  child  was  up  and  well. 

The  infection  had  fpread  to  two  others  in  the  fame  houfe ; 
in  this  child,  and  in  another,  the  putrid  fever  was  attended 
with  fwelled  glands,  which  fuppurated,  and  threatened  gan- 
grene :  in  a  robuft  fervant  girl  it  took  the  form  of  a  dreadful 
putrid  fore  throat ;  (lie  had  an  emetic,  and  afterwards  fome 
rhubarb,  then  yeft  and  water  every  two  hours.  The  firft 
effects  of  this  newly  difcovered  remedy  was  that  of  rendering 
the  pulfc  fuller  and  fifteen  beats  lefs  in  a  minute,  and  her 
black  tongue  foon  afliimed  a  clean  and  red  appearance : 
without  bark  or  wine  (lie  was  fpeedily  recovered. 

In  Dr.  Beddoes'  Confiderations  there  are  the  following 
cures: — Mr.  Caldwall,  engraver,  (as  Dr.  Thornton  reports,) 
requefted  him  to  go  into  Green-llreet,  Leicefter-Fields,  to 
attend  Mr.  Hadril,  who,  he  faid,  it  was  fuppofed  would  not 
outlive  the  dav.  I  found  him  labouring  under  a  dreadful 
putrid  fore  throat,  the  tongue  was  black  and  thick  coated^ 
and  the  pulfe  quick  and  fluttering ;  evacuations  being  firft 
premifed,  yeft  and  bark  in  porter  were  exhibited  every  two 
hours :  his  fifter,  who  nuri'ed  him,  was  foon  after  attacked 
by  the  fame  fever,  but  the  throat  was  not  affected.  She  was 
not  like  her  brother  confined  to  her  bed,  but  her  weaknels 
was  fo  great  that  (lie  could  not  walk  acrofs  the  room,  nor 
even  ftand  up  half  a  minute  without  fupport.  In  both  thefe 
cafes  the  relief  from  the  veft  was  very  ftriking,  and  thev  were 
foon  cured :  the  wife  was  alfo  infe6led,  who  received  a  fimi- 
lar  benefit  from  the  yeft. 

The  moft  extraordinarv  cafes,  hovvever,  are  the  following ; 
— In  Hulband-ftreet,  afmall  confined  fituation  near  Berwick- 
ttreet,  a  fever  broke  out,  which  in  the  (liort  fpace  of  a  fort- 
night, in  three  houfes  only,  fwept  away  fix  perfons.  Dr, 
Thornton's  aliiltance  was  at  this  time  called  in  to  Mrs. 
Wollot,  No.  I,  in  that  ftrcet,  who  lay  delirious  and  coma- 
tofc,  with  her  two  children,  all  in  the  lamp  bed.     She  re- 
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fufed  medicine  and  food,  and  Was  obliged  to  be  drenched  irt 
order  to  orct  either  down  :  an  emetic  and  cathartic  beino  pre^ 
niifcd.  thev  were  all  pat  upon  the  fanie  plan;  that  is,  were 
to  take,  everv  three  hours,  two-thirds  of  a  glafs  of  frefh  por- 
ter, with  two  table  fpoonfuls  of  yeft  and  the  juice  of  half  a 
lemon ;  and  the  food  at  intervals  was  the  white  of  eggs, 
which  Dr.  Thornton  judged  of  all  things  were  leaft  fubjeft 
to  putrify  *,  beat  up  with  fomc  fugar  and  water,  and,  as  it 
wa*  the  connnencement  of  fummer,  ftrawbcrries  were  alfo 
ordered ;  and  without  anv  fiirther  medicine  from  the  apo- 
thecary than  the  emetic  and  purge,  although  the  woman 
was  at  fn-fl:  obliged  to  be  drenched,  yet  (lie  and  her  whole 
family  recovered,  and  this  very  rapidly. 

Among  the  poor  in  St.  Giles's  nothing  is  adminiftered  by 
Dr.  Thornton,  after  cleinfing  the  primae  viae,  than  two  table 
fpoonfuls  of  ved  in  fome  porter  every  two  hours ;  and  out  of 
above  forty  cafes  not  one  has  died  under  this  treatment. 


XIII,  On  the  various  Eff-'e^s  produced  hy  the  Nature,  Corn- 
er ejjion,  and  Velocity  of  the  Air  ufed  in  the  BlaJI-Furnacc, 
By  Mr.  David  Mushet,  of  the  Clyde  Iron-lVorks. 
Ccmmunicattd  by  the  Author. 
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HEN  it  is  conlulered  that  in  the  fmelting  operation 
the  reduction  of  immenfe  qijantities  of  materials  is  efFefted 
by  a  comprefled  current  of  air  impelled  by  the  whole  power 
of  a  blowing  machine,  the  confequences  of  the  change  of 
air,  either  in  quantity  or  quality,  muil  be  very  obvious: 
when,  farther,  we  contemplate  the  metal  called  into  exiftence 
by  means  of  combuftion  thus  excited  ;  ^vhen  we  confider  iron 
as  having  the  mod  powerful  afiinity  for  the  bafe  of  that  part 
of  the  air  which  maintains  combuliion  ;  and  when  \ve  view 
the  debafed  ftate  to  which  the  metal  is  reduced  by  coming 
into  improper  contact  with  it,  we  muft  conclude,  that  the 
application  of  blaft  in  the  manufa6luring  of  iron  calls  for  the 

*  We  know  that  eggs  are  kept  for  a  great  length  of  time,  and  the 
white,  even  under  the  heat  of  the  hen's  body,  does  not  putrify,  and  it 
ferves  as  milk  to  the  embryo  in  the  e^g. 
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moll  minute  and  thorough  inveftigation.  In  order  to  take  a 
comprehenlive  view  of  this  fubjeft,  the  following  divifion  will 
be  requilite : — 

■  ift,  The  intimate  conne6l:ion  which  the  quantity  of  blaft 
bears  to  the  area  of  the  internal  cavity  of  the  furnace,  and  to 
the  nature  of  the  pit- coal. 

2d,  The  various  modes  by  which  air  is  procured,  and 
how  thefe  rofpeclivcly  aft'ect  the  quality  of  the  air. 

3d,  The  various  changes  to  which  air  is  fubje£led  bv  a 
change  of  temperature  in  the  atmofphcre,  with  the  confequent 
eftects. 

4th,  How  far  increafed  or  diminifhed  velocity  and  com- 
preffion  alter  the  refults  of  the  furnace. 

5th,  The  form  and  diameter  of  the  difcharging-pipe. 

lit.  Then,  in  the  conftruclion  of  a  blall-furnace  and 
blowing-machine,  the  quantity  of  air  to  be  ufed  ought  to 
depend  upon  the  internal  dimenfions  of  the  former ;  which, 
again,  ought  to  be  formed  according  to  the  quality  of  the 
pit-coal.  Upon  the  foftnefs  or  hardnefs  of  the  coal,  ought 
more  immediatelv  to  depend  the  height  of  the  blaft-furnace. 
This  neceffary  precaution  has  given  rife  to  a  vaft  variety  of 
furnaces,  of  different  capacities,  from  30  to  50  feet  in  height, 
and  from  9  to  16  teet  diameter  at  the  bodies.  Furnace;? 
from  30  to  36  feet  are  ufed  for  the  fofter  qualities  of  coa?, 
fuch  as  a  mixture  of  free-coal  and  fplint.  Furnaces  from 
^6  to  45  are  appropriated  to  the  burning  of  fplint-coal  cokes ; 
and  in  Wales,  fuch  is  the  fuperior  Itrength  and  quality  of  the 
pit-coal,  that  the  furnaces  admit  of  being  reared  to  the  height 
of  50  feet. 

Ihefe  various  qualities  of  coal,  it  has  been  formerly  (liewn, 
have  appropriate  weights  of  iron-ftone,  and,  to  ufe  the  lan- 
guage of  the  manufactory,  are  capable  '•'  of  lupportmor  a 
greater  or  lefl'er  burden  of  mine."  The  former  qualities 
admit  not  of  having  the  air  difcharged  in  great  quantity,  im- 
lefs  it  is  impelled  under  an  uncommon  degree  of  compreflion 
and  confequent  velocity  incompatible  with  the  operations  of 
a  lieam-engiue.  The  reafon  is  obvious  :  ^vhen  air,  loofely 
comprefled,  or  comparativelv  io,  is  thrown  into  a  body  of 
ignited  fuel,  the  mgchanical  liruclure  and  continuilj  of  whofe 
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particles  are  foft,  the  air  is  mueh  more  eafily  c]cconipofe<f  j 
the  i<j;;nition,  of  courfc/ismore  rapid  :  the  deiceiit  of  the  nia- 
ferial:s  is  promoted  beyond  their  proper  ratio,  and  long  be- 
fore the  earbonaeeous  matter  has  penetrated  the  ore,  or 
united  to  the  metal,  to  eonititute  fulibility.  I  fJiall  adduce 
an  ex:-.-nplc,  as  being  mod  illuftratlve  of  this  docl;rlne. 

t^uppofc  a  blaft- furnace,  35  feet  high,  11  feet  wide  at  the 
hoHjcs,  proj)crly  burdened,  and  producing  No.  i,  pig-iron.- 
Let  the  difehargc  of  air  be  fuppofed  equal  to  a  prellure  1% 
ptjnnds  upon  the  fquare  inch,  or  equivalent  to  i -6th  of  the 
atmofj^here,  or  5  inches  of  mercury:  under  ihefe  circum- 
itauees  let  it  farther  be  fuppofed,  that  1500  cubical  feet  of 
air  are  difcharoed  in  one  minute;  and  that  the  diameter  of 
tfie  difeharging-pipe  is  2'625,  the  area  of  which  is  equal  to 
6-890625  circular  inches.  Let  the  difcharging-pipe  be  in- 
creafed  to  3  inches  diameter,  and  let  the  fame  quantity  of 
air  be  palled  into  the  furnace;  it  is  evident  that  as  the  area 
of  the  difcharging-pipe  is  increafed  to  9  circular  inches,  or 
nearly  i-3d  more  than  formerly,  the  comprcflion  of  air  mud 
be  proportionallv  diminiflied.  This  alteration  is  foon  per- 
ceived by  its  cfiecl;s;  the  quantity  of  fcoria  increafes  from 
tile  furnace,  whiill  the  confumption  of  the  materials  above, 
is  alfo  confiderably  augmented.  In  a  few  hours  the  fcoria 
will  have  undergone  a  complete  change,  from  pure  white, 
enamelled  with  various  blue  fliades,  to  a  green,  brown,  or 
black  colour,  confiderably  charged  with  the  oxyd  of  iron  *. 
The  fame  effects  will  continue,  in  greater  or  leflTer  degree,  till 
all  the  materials  arc  reduced  which  were  cxifting  in  the  fur- 
nace at  the  period  of  diminiflied  compreflion.  Tlic  philo- 
fophv  of  this  fact  may  be  accounted  for  in  the  following 
manner  :— 

While  the  jufl  afTociation  of  proportions  remained,  the  aic 
was  difcharged  under  fuch  a  degree  of  comprellion  as  to 
excite  proper  combuftion :  the  decompofition  of  the  air  by 
means  of  the  ignited  iliel,  was  not  effecied  in  immediate  con- 
tact with  the  feparating  metal,  but  liad,  bv  its  uncommon 
deoree  of  denfity,  rclifled  deeampofition  in  the  ignited  pal- 

'^  The  metal  will  have  loft  nearly  all  its  carbon,  and  have  become  in- 
fciiut  in  va'.ue  25  to  30 /cr  ioit. 

fage. 
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fage,  and  had  been  decompofed  upon  the  cokes  at  a  greater 
elevation  in  the  furnace.  As  a  proof  of  this,  -\ve  frequently 
fee  a  tube  formed  throughout  the  whole  breadth  of  the  fur- 
nace, quite  black  and  apparently  cold,  formed  of  the  f.ifcd 
materials  :  when  this  is  removed,  a  confiderable  defcent  mo- 
mentlv  takes  place  of  cokes  heated  vifibly  beyond  the  com.- 
mon  pitch  :  thefc  inflame  rapidly,  but  are  fcwn  again  cooled 
to  blacknefs  by  the  inceflant  difcharge  of  air  upon  them. 
The  defcending  mixture  of  iron  and  lava  are  in  like  manner 
cooled  around  the  line  of  blaft;  the  tube  is  again  formed, and, 
if  not  removed,  will  remain  for  days  together,  while  the  fur- 
nace will  be  otherwavs  working  in  the  belt  manner. 

When  bv  accident  or  dcfign  the  comprcHion  and  velocitv 
of  the  blalt  are  diminiftied,  the  tube  begins  to  burn,  an^ 
throws  off  a  great  manv  red  fierv-coloured  fparks,  the  fides 
and  roof  fail,  and  are  carried  before  the  blalt  in  all  direc- 
tions. Sometimes  confiderable  cloats  of  imperfect  iron  are 
recoiled  with  fuch  violence  as  to  efcape  the  vortex  of  blaft, 
and  iffue  from  the  tuyre-hole  with  fuch  velocity  as  to  inflame 
in  the  air,  and  fall  down  in  the  ftate  of  oxyd.  In  the  end 
the  tuyre  will  appear  to  flame,  and  all  the  paflage  inwards 
frievvs  an  aftonjOiing  degree  of  whitenefs.  The  decompo- 
fition  of  the  air  is  inftantaneoufly  effe6ted  upon  its  entering 
tlie  ignited  pafla^c ;  the  iron  by  this  means  is  expofcd  to  the 
oxygen  that  is  difengaged  ;  and  the  vaft  quantity  of  caloric 
fet  free,  in  confequence  of  its  union  with  the  iron  and  carbon, 
produces  the  aftoniflnng  heat  now  vifible,  but  which  formerly 
took  place  at  a  more  proper  height  in  the  furnace. 

From  this  it  will  appear,  that  although  a  greater  apparent 
decree  of  heat  is  vifiblv  produced  by  the  fudden  decnmpo- 
fition  of  the  air,  and  a  more  rapid  defcent  of  materials  for 
fome  time  is  the  confequence,  yet,  as  the  quality  of  the  iron 
is  impaired,  and  as  in  the  end  the  furnace  will  return  to  its 
old  confumption  of  materials  as  to  quantity,  the  efTev^ts  of  a 
loofe  foft  blaft  are  conclufivelv  pernicious. 

It  fometimcs  happens,  that  when  a  loofe  blaft  is  iurchargcd 
With  a  confiderable  portion  of  moifture,  or  comes  in  contact 
with  cokes  which  had  been  wet  when  introduced  into  the 
iurnace,  the  iuiiammation  which  takes  place  at  the  tuyre  is 

prodigious: 
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prodigious :  fine  fire-clay  will  be  melted  down  and  blown  to 
ilag  in  a  few  minutes;  the  fides  of  the  furnace,  compofed  of 
very  infufible  fire-ftone,  is  next  attacked,  and  in  a  few 
hours  will  be  fo  completely  deilroyed  as  to  ftop  the  \Aork- 
ing-,  and  require  immediate  repair.  Effefts  fimilar  to  thofe 
now  defcribed  will  be  felt  when  blaft  is  improperly  propor- 
tioned to  coal  of  a  ftronger  continuity  of  fraiture  and  fuperior 
quality.  Befidcs  the  effe^ls  produced  by  the  fudden  decom- 
pofition  of  iron,  others  of  like  nature  are  produced  where  a 
foftcoal  isufed,  a  fmall  furnace,  andagreatdifcharge  of  blaft. 

.It  has  been  found  that  crude  iron,  to  be  properly  matured, 
oufht  to  remain  in  the  blall-furnacc,  accordlno;  to  circnni- 
iiances,  48  to  60  hoars ;  that  is,  from  the  period  that  the 
jron-ftone  is  introduced  till  fuch  time  as  the  metal  begins  to 
occupy  its  place  in  the  hearth  in  a  (late  of  perfe£l  feparation. 
When  the  contrary  is  the  cafe,  the  mixtures  arrive  at  the 
hotted  parts  of  the  furnace  before  the  metai  has  taken  up  a 
fufficient  quantity  of  carbon  from  the  fuel ;  the  afelion  of 
the  blaft,  and  the  immediate  heat  by  which  the  ore  is  fur- 
rounded,  forces  the  iron  from  its  connexions  to  the  bottom 
of  the  furnace.  The  quality  is  de- carbonated,  and  reduced 
in  its  value;  to  reRore  this  again,  the  local  portion  of  fuel  is 
increafed ;  this  adds  to  the  expence  of  manufacturing,  and 
diminifhes,  in  fome  meafure,  the  fmelting  of  the  furnace. 

When  fplint-coal  cokes  are  ufed  in  the  blall-furnace,  the 
blaft  admits  of  being  thrown  in  under  the  higheft  pofiible 
pitch  of  compreftion ;  the  unconmion  dcnfity  of  the  charcoal 
fuftains  a  very  powerful  difcharge  of  blaft  before  it  is  diOi- 
pated  to  facilitate  the  general  defcent.  Mo(l  frequently,  large 
maftes  of  thefe  cinders  pafs  through  the  whole  ignited  cavltv, 
and  are  thrown  out  below,  polTefling  all  the  acutencfs  of  their 
original  form  and  fra6lure. 

This  quality  of  coal  is  ufed  in  all  the  Curfon  blaft-furnaces, 
where,  to  enfure  a  refpe6lable  produce,  the  air  is  difcharged 
under  a  prefTure  equal  to  3]:  pounds  upon  the  fquare  inch,  or 
6\  inches  of  mercury. 

The  fame  quality  of  coal  was  ufed  at  the  Devon  iron- 
works, where,  at  one  time,  having  all  the  blaft  of  a  48  inch 
cylinder  engine  thrown  into  one  furnace,   the  column  of 
8  mercury 
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n;ercury  fupporteu  was  upwards  of  7  inches  ;  the  quantity  of 
air  difchargtd  under  fuch  an  impelHng  power,  I  found  to 
exceed  2600  cubical  feet  per  minute. 

The  coals  ufed  at  the  Clcugh,  Cieland,  and  Clyde  iron- 
works, are  nearly  of  the  fame  quality  at  each — a  mixture  of 
fplint  and  foft  coal.  The  Muirkirk  and  Gienbuck  iron-works 
have  a  coal  difl'erent  from  any  of  the  former,  and  in  fome 
particular  fpots  it  confiderably  refembles  the  Englifii  clod- 
coal. 

2d,  The  various  methods  of  procuring  air  for  the  blad- 
fiirnacc  mav  be  reduced  to  the  following : — ift.  That  pro- 
cured by  cylinders,  and  difcharged  into  the  furnace  by  means 
of  a  floating  pifton  heavily  loaded,  and  workino;  m  a  large 
receiver  or  regulating  cylinder :  2d,  That  wherein  pumping 
cylinders  only  are  ufed,  and  the  air  thrown  into  chefts  in- 
verted in  water,  called  the  luater-vault :  3d,  That  mode 
wherein  the  air  is  difcharged  from  the  pumping  or  forcing 
cylinder  into  an  air-tight  houf.-,  called  the  air-vault. 

The  firft  method  is  the  original  mode  of  blowing,  and  is 
ftill  much  ufed  at  thofe  iron-works  whofe  erection  has  been 
prior  to  the  laft  fifteen  years.  By  this  mode  the  quality  of 
the  air  is  lefs  fubje^t  to  alteration  by  a  change  of  atmofphere. 
The  principal  objeftion  to  this  manner  of  blowing,  is  the 
want  of  capacity  in  the  receiving  cylinder;  which  cannot  be 
increafed  fo  much  as  to  take  away  the  confiderable  intervals 
V'hich  occur  at  different  parts  of  the  engine-ftroke.  This 
effeft  is  fenfibly  feen  by  the  fpeedy  and  irreg'ilar  afcent  and 
defcent  of  the  column  of  mercury.  In  water  blowing-ma- 
chines, where  the  air  is  raifed  by  three  or  four  cylinders 
worked  by  means  of  a  crank,  where  the  air  is  received  into 
in  air-cheft,  and  forced  into  the  furnace  by  the  continual 
action  of  the  blaft  of  each  fucceffive  cylinder,  the  current  of 
air  is  fteady,  and  fupports  the  column  of  mercury  with  great 
uniformity. 

The  ufe  of  the  water-vault  has  of  late  years  become  very 

general  among  new  ere6led  works.    Its  properties  are,  a  fteady 

and  very  cold  blaft :  the  largenefs  of  the  receiving  ciftcrns 

gives  them  a  fufficient  capacity  to  retain  every  pound  of  air 
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raifed  by  the  fumace,  and  diftribufe  it  to  the  greatefl  advan- 
tage. This  is  ntt  the  cale  with  the  floating  piftons,  where 
a  certain  quantity  of  fpare  wind  is  thrown  out  at  every  return 
of  the  engine,  left  the  great  pifton  and  weight  iliould  be 
blown  out  of  the  cj'hndcr  altogether  j  which,  indeed,  fome- 
times  lytppens.  The  only  obje6lion  which  remains  in  force 
a,gainn!  the  ufe  of  the  water-vault,  is  the  tendency  which  it 
has  to  take  up  a  confidcrablc  portion  of  the  water  in  folu- 
tion,  and  introducing  it  into  the  furnace.  A  judicious  ar- 
rangement of  the  coudufting-pipes  would  in  fome  meafure 
obviate  this,  as  well  as  the  more  dangerous  tendency  which 
water  has  to  rife  in  a  pipe  fpecdily  emptied  of  its  air  by  the 
flopping  of  the  engine  :  a  dream  of  water  thus  conveyed  to 
the  furnace,  would  be  produ6live  of  the  moft  awful  confe- 
quences. 

The  air  aflbrded  by  the  air-vault  is  much  inferior  to  that 
obtained  in  the  former  methods.  This  immcnfe  magazine 
of  comprefled  air  generates  a  confiderable  portion  of  heat, 
which  greedily  feizes  the  damp&,  which  are  unavoidable*  in 
underground  excavations,  and  conveys  them  to  tlie  furnace. 
The  blaft  is,  however,  fteady  and  uniform ',  and  when  the 
iufide  of  the  building  is  completely  fccured  againft  the  paf- 
fage  of  air,  it  is  productive  of  confiderable  effefts  in  the  fur- 
nace. In  the  fummer  months,  however,  the  air  becomes  fo 
far  debafed  as,  to  affe6t  the  quality  of  the  iron,  and  change 
it  from  grey  to  white.  Every  change  in  the  temperature  of 
the  atmoiphere  during  this  period,  is  indicated  by  various 
changes  in  the  furnace. 

The  largefl  air-vault  hitherto-  in  ufe  was  excavated  out  of 
folid  rock  at  the  Devon  iron-works  :  the  fifflires  of  the  rock 
admitted  confiderable  quantities  of  water;  and  the  fame  de- 
gree of  damp  would  always  prevent  the  poHibility  of  making 
the  fide- walk  and  roof  air-tight  by  means  of  pitch  and 
paper,  8cc. 

Eefides  the  various  natures  of  blaft,  as  to  the  ftreno-th  and 
equality  of  tlie  current  afforded  by  different  modes  of  con- 
ftruding  the  blowing-machines,  a  variety  in  the  quality  of 
the  air  obtained  is  alfa  aii  invariable  confequence :  this  is 

fufficiently 
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fufficiently  known  by  the  effects  which  it  produces  in  the 
blaft-fumace,  and  ought  to  be  fubjeft  to  fcrupulous  examin- 
ation. 

In  this,  as  in  other  countrleSj  larger  produces  of  caft  iron 
are  obtained  in  the  winter  months  than  during  the  fummer 
and  autumn  feafons  :  the  quality  of  the  metal  is  alfo  much 
more  carbonated,  and  with  a  iefs  proportion  of  fuel.  In 
many  parts  of  Sweden,  where  the  fummer  heats  are  intenfe, 
the  manufa^urer  is  obliged  to  blow  out  or  ftop  his  furnace 
for  two  or  three  mouths :  not  only  is  he  unable  to  make 
carbonated  metal,  but  is  frequently  incapable  of  keeping  the 
furnace  in  fuch  trim  as  to  make  a  produce  of  any  quality 
whatever.  In  Britain,  during  the  months  of  June,  July,  and 
Auguft,  more  efpecially  in  dry  feafons,  the  quality  of  the  iron, 
with  the  local  proportion  of  fuel,  will  be  depreciated  ^o  per 
cent.,  and  the  quantity  reduced  to  2-3ds  or  3-4ths. 

In  feeking  for  a  folution  of  this  univerfally  acknowledged 
facl,  our  attention  is  naturally  dire(3:ed  to  an  examination  of 
the  various  ftates  of  air.    That  the  quality  of  the  air  in  winter 
is  more  fit  for  combuftion  than  in  fummer,  is  a  truth  which' 
requires  no  farther  demonftration.  Greater  coolnefs,  whereby 
an  almoft  complete  refr iteration  of  moifture  takes  place,  and- 
the  prefence  of  perhaps  a  greater  relative  proportion  of  oxy- 
gen, may  account  for  this  phenomenon.     On  the  contrary, 
the  quality  of  air  during  the  fummer  months  becomes  much 
contaminated  for  combuftion,  by  holding  in  folution  a  much 
greater  quantity  of  moifture  :  the  abundance  of  nitrous  par- 
ticles may  alfo  diminiih  the  ufual  proportion  of  oxygen. 

This  will  account  for  the  inferior  efl^ects  of  combuftion 
both  in  common  fires  and  in  the  blaft-fumace  -,  it  will  alfo 
in  a  great  meafure  tend  to  folve  the  curious  phenomenon  of 
pig-iron  taking  up  Iefs  carbon  in  fummer,  although  reduced 
with  a  fuperior  quantity  of  fuel.  The  air  difcharged  moft 
probably  contains  iefs  oxygen;  yet  the  metal  is  much  Iefs 
carbonated  than  at  other  times,  when  contrary  proportions 
of  thefe  exift.  Moft  probably  the  deficient  carbon  is  carried, 
off  by  diflblving  in  hydrogen,  forming  a  conftant  ftream  of 
hydro -carbonic  gas,  while  the  oxygen  that  is  fet  free  unites 
to  the  iron :  and  while  it  reduces  its  quality,  at  the  fame  time 
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the  quantitv  is  reduced  by  a  portion  of  the  metal  being  lofl 
in  the  fcoria*. 

To  corrcft  thefe  occafional  imperfetlions  in  the  quality  of 
the  air,  and  to  devife  methods  to  procure  air  always  fit  for 
proper  combuftion,  ought  to  be  an  objeft  of  much  confider- 
ation  to  the  manufafturer  of  caft  iron.  Whether  fucli  a 
confideration  has  given  rife  to  the  different  modes  of  receiv- 
ing and  difcharging  the  air  now  in  ufe,  I  cannot  fay;  I  ra- 
ther think  not:  a  great  quantity  of  air  has  hitherto  been  a 
greater  object  than  a  certain  and  uniform  quality ;  and  in 
a  country  where  there  is  more  temperate  and  cold  weather 
than  hot,  it  is  by  far  the  moft  important  objeft  :  to  unite 
both,  however,  would  be  an  attainment  of  the  grcatefl:  uti- 
lity, and  would  rank  the  difcoverer  amonofi;  tlie  well-deferv- 
ing  of  his  country.  How  far  the  mechanifm  of  our  prefent 
machinery  has  been  adapted  to  the  exigencies  of  our  atmo- 
fphere,  will  appear  upon  examining  the  nature  and  properties 
of  the  air,  judged  by  its  effefts  upon  the  blaft-furnace. 

The  air  produced  by  the  blowing  and  receiving-cylinder 
is  lefs  changed,  and  lefs  fubjeft  to  change,  than  that  produced 
and  lodged  in  conta6l  with  a  vaft  body  of  air  or  water.  If 
the  blowing-cylinder  is  fixed  in  a  dry  cool  fpot,  the  only 
difference  which  the  air  undergoes  is  an  increafe  of  tempe- 
rature ;  this  is  fo  very  confiderable,  that  upon  entering  the 
blowing-cylinder  immediately  after  flopping  the  engine,  I 
have  found  the  thermometer  rife  15  to  17^  deirrees  higher 
than  the  furrounding  air.  That  this  heat  is  generated  in  the 
cylinder  is  unqueftionable ;  but  whether  it  is  occafioned  by 
the  fri6lion  of  the  pillon  leather  upon  the  fides  of  the  cylin- 
der, or  expreffed  from  the  air  by  its  fevere  compreflSon,  I 
have  not  yet  been  able  to  decide.  It  very  probably  arifes 
from  both  caufes,  although  the  latter  is  fufficient  to  prodnce 
a  much  greater  degree  of  heat.  What  effetl  this  increafe 
of  temperature  has  upon  combuftion  v/e  are  unable  to  fay, 
as  the  deeree  of  heat  accumulated  will  at  all  times  bear  a 
reference  to  the  temperature  of  the  furrounding  air,  and  as 

*  May  not  the  fuperabundant  azote  of  the  fummer  atmofphcre  produce 
part  of  thefe  cftefls,  by  dilTolving  a  portion  of  the  carbon,  and  formLng 
carbonated  azotic  gas,  as  has  been  proved  by  jM,  Lavoificr  ? 

ther« 
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there  is  no  method  likely  to  be  devifed  where  heat  -vrould  not 
be  generated  hv  the  ailion  of  the  particles  of  air  upon  each 
other.  When  the  bulb  of  a  thennometer  is  held  in  the 
middle  of  the  cuiTent  of  blaft,  as  it  ilTues  from  the  difcharg- 
ing-pipe,  a  temperature  is  indicated  as  much  lower  than  tlie 
temperature  of  the  furrounding  air,  as  the  temperature  of  the 
cylinder  was  higher;  and  it  is  moft  probable  that  a  much 
lower  decree  vould  be  obtained,  were  it  not  for  the  previous 
exprefiion  of  fome  heat  in  the  blowing-cylinder.  Upon  the 
whole,  1  think,  the  quality  of  the  air  obtained  in  this  way 
of  blowing  unifomilv  moft  fit  for  combuftion,  provided  the 
numerous  paufes  and  irregularities  of  the  current  of  air  v.  ere 
done  awav. 

Air  forced  into  the  furnace  under  water  prefTure  always 
contains  a  confiderable  portion  of  moifture;  the  blaft  of 
courfe  is  colder,  as  it  iflues  fronj  the  difcharging-pipe.  The 
temperature  differs  fo  much  from  that  of  the  external  air  as  ta 
link  the  thermometer  from  54°  down  to  28^  and  30^.  Such 
effe6ls  are  produced  by  air  coming  into  contaiSu  with  water, 
that,  although  the  temperature  of  the  atmofphere  is  60,  65, 
to  70,  yet  the  blaft  at  the  orifice  feldom  rifes  above  38  :  the 
cold  produced  in  this  manner  is  mucJi  increafed  if  the  air 
i?  fiircharged  with  fo  much  water  as  to  be  viiible  in  the  ftate 
of  a  fine  fpray.  The  leading  feature,  therefore,  of  the  water- 
vault,  as  to  its  effeels  upon  the  quality  of  the  air,  feems  to  in- 
dicate an  almoft  uniform  degree  of  temperature  in  the  blaft : 
this  can  only  be  occafioned  by  the  warm  air  in  fummer 
taking  up  a  greater  portion  of  the  water  in  folution,  the 
efcape  of  w^iich  at  a  finall  orifice,  and  under  a  great  den-rce 
of  corapreffion,  produces  the  veiy  great  depreliion  of  the 
thermometer,  I  have  already  hinted  at  the  bad  effe^ls  pro- 
d)iced  bymoifl  blalis,  and  Ihall,  in  a  proper  place,  more  mi- 
nutely attend  to  them. 

The  mofl  inferior  quality  of  air  ufed  in  the  blaft-furnacc 
is  that  thro'.vn  into  the  air-vault,  and  afterwards  expreffed 
from  thence  by  its  own  elafticity  and  the  fucceflive  ftrokes  of 
the  engine.  The  capacity  of  fuch  a  building  is  from  60  to 
70,000  cubical  feet;  this,  when  filled,  generates  a  much  fu- 
perior  degree  of  heat  to  that  fenfible  in  the  blowing-cUinder. 

As 
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As  this  heat  is  produced  many  feet  dillant  {'rom  any  mecha«- 
nical  motion,  it  is  mod  evident  that  it  is  .extricated  from  tho 
air,  and  will  readily  unite  with  the  moiihire  which  penetrates 
the  building:  the  quality  of  the  air  introduced  into  the  flir- 
nace  will  therefore  be  in  proportion  to  the  quantity  of  moif- 
ture  taken  up ;  this  will  be  much  more  in  fummer  than  in 
■winter,  as  the  temperature  of  the  former  exceeds  that  of  the 
latter.  The  fenfation,  on  entering  the  air-vaultin  the  coldefl: 
months,  immediately  after  flopping  the  engine,  is  exactly 
iimilar  to  that  experienced  upon  entering  a  crowded  room  in 
thehotteftfummerd.lv;  the  walls  are  covered  with  damp,, 
and  the  fuperior  regions  of  the  vault  readily  obfcure  the  flame 
of  a  candle.  The  feeling,  upon  remaining  in  the  air- vault 
when  the  engine  is  at  work,  is  lefs  marked  than  would  be 
expected  where  fo  great  a  compreflion  of  air  exifted ;  the 
fenfe  of  hearing,  owing  to  the  moilture  in  the  conducing  me- 
dium, is  confiderably  impaired,  and  rejpiration  is  performed 
witlLfome  difficulty ;  the  light  of  a  candle  is  faint,  and  not 
vifible  at  the  diftance  of  a  few  feet. 


XIV.  Some  Remarks  on  the  Scotch  Dijiilleiyj  and  a  Defcrip-^ 
t'lon  of  an  improved  Still,  which  may  be  charged  and  run 
off"  Seventy-t%uo  Times  in  Twenty-Jour  Hours  *. 

JL  HE  improvements  that  have  taken  place  in  the  com- 
mon diftillery  bufinefs  in  vScotland  within  thefe  few  year* 
ate  fuch  as  cannot  fail  to  excite  the  wonder  of  men  of  fci- 
ence,  while  they  ferve  to  prove,  at  the  fame  time,  that,  to  in- 
fure  progreffive  improvement  in  any  branch,  the  moft  effec- 
tual mean  is  that  ftimulus  which  refults  from  intereft. 

It  is  not.  necetTary,  and  it  would  be  tedious,  to  deferibc 
the  progrefs  of  the  diftillery  in  Scotland,  iince  it  firft  began 
to  affume  a  form  of  fome  confequcnce,  about  twenty  years 
ago.  It  may,  hov.-ever,  not  be  thought  improper  to  mention 
what  gave  occafion  to  the  licence  a6l  being  introduced  into 

♦  Extraftcd  from  the  I^cport  of  the  Ccmmittee  of  the  Houfe  of  Cotn- 

B>^»j  J^i'y  1799' 

Ihe 
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I  the  Lowlands  of  Scotland,  by  which  the  nianufa6luFe  atid 
duties  levied  on  fpirits  in  Scotland  and  in  England  became 
regulated  by  diftincl  and  feparate  laws. 

The  Scotch  diftillers,  previous  to  the  year  1785,  had  fent 
large  quantities  of  fpirits  to  the  London  market,  which  had 
occafioned  a  reduction  of  the  price  ',  and  it  was  found  alfu 
tliat  the  revenue  of  the  diftillery  had  diminifhed.  From  thi* 
circumflance  it  was  fufpetled  that  frauds  were  committed 
againfr  the  revenue  to  a  great  extent ;  and  the  London  dif- 
tillers having  received  certain  information  of  the  manner  in 
which  \ht  duties  were  evaded  in  Scotland,  this  fuggefted  the 
iiecefiity  of  making  fcparate  and  diftincl  laws  for  raifing  the 
duties  in  the  different  kingdoms. 

.  Therefore,  in  July  1786  tlie  licence  a6l  for  the  Lowlands 
■of -Scotland  commenced,  and  was  to  continue  for  two  years. 
The  principle  on  which  this  acl  was  framed,  between  the 
contending  and  rival  diftillers  of  the  two  kingdoms,  with 
confent  of  the  minifter,  was  in  this  manner : — 

The  duty  then  paid  bv  the  Englilli  diftillers  was  fixpence 
per  gallon  on  the  w^afli ;  and  fuppofing  that  18  gallons  of  fpi- 
rits, I  to  3C  over  hydrometer  proof,  were  taken  from  100 
gallons  of  wafli,  the  duty  on  the  fpirits  of  that  ftrength 
amounted  to  2s.  gld.  per  gallon.  The  diftillers  in  the  Low- 
lands of  Scotland  were  allowed  to  work  Itills  of  any  capacity 
or  extent,  on  paying  an  annual  licence  duty  of  thirty  lliilling* 
per  gallon  on  the  content  of  their  ftills ;  and  the  fpirits  thus 
made  were  to  be  confumed  in  Scotland.  They  were  alfo  aU- 
lowed  to  fend  their  fpirits  into  England  on  paying  an  addi- 
tional duty  of  two  (hillings  per  gallon,  of  the  ftrength  of  i 
to  10  over  hydrometer  proof,  when  landed  there.  Thus  it 
was  computed,  that  the  annual  licence  duty  of  the  Scotch 
diftillers  would  be  equivalent  to  the  remaining  9'  d.  per  gal- 
lon paid  by  the  Englifh  diftillers,  on  this  ground,  that  the 
Scotch  diftillers  c&ald  nm  off  their  Itills  only  once  in  the  24 
hours. 

The  licence  aft  being  fettled  in  this  manner,   and  as  the 

Englifh  didillers  confidered  they  had  been  thus  far  fuccefsful 

in  fixing  the  Scotch  to  pav  a  certain  duty  of  2s.  per  gallon, 

not  to  be  evaded,  they  expefted  to  have  had  the  Londoa 
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market  to  themfclvcs  :  but  they  ic)6u  found  tlicy  were  mIf-» 
taken,  and  that  the  Scotch  continued  to  fend  inereafed  quan* 
titles,  and  the  price  of  fpirits  fell  very  low  iu  the  London 
market. 

In  the  beginning  of  1788  an  inveftigation  took  place  in  a 
Committee  of  the  Houfe  of  Commons,  refpeiVmg  the  number 
of  times  in  which  the  Scotch  diftillers  had  worked  oft'  their 
ftills  in  a  given  time,  and  it  was  found  that  they  were  in  the 
practice  of  rlmning  off  their  ftills  five  or  fix  times  in  the  fpacc 
of  24  hours.  It  was  therefore  Inferred,  that  by  mifreprcfent- 
ation  they  had  obtained  an  undue  advantage  over  the  English 
tjiftillers;  and  in  February  1788,  before  the  two  years  of  the 
licence  act  had  expired,  an  additional  duty  of  fixpence  fei, 
gallon  was  laid  on  all  fpirits  fent  from  Scotland  to  England  ; 
the  remaining  3'^.  per  gallon  being  reckoned  a  fufficient 
equivalent  for  the  licence  duty.  It  mu(^  well  be  remcnl-' 
bered,  that  at  this  time  the  Scotch  diiiillers,  who  had  long 
contended  with  the  Englilh,  became  bankrupts,  and  rcfigned 
that  market  to  their  rivals.  Since  that  time  new  regulations 
have  been  made,  by  which  the  whole  of  the  Englilh  duty  is 
paid  on  the  Scotch  fpirits  when  landed  in  England  ;  and  the 
revenue  ariling  from  the  diliillery  has  very  much  increaled. 

Having  endeavoured  bricflv  to  mention  the  caufes  which 
m'isiinally  occafioned  the  licence  act  to  be  Introduced  into  the 
Lowlands  of  Scotland,  it  mav  now  be  proper  to  obierve,  that 
the  iiigenuity  of  the  diftillcrs,  v/orking  by  the  licence  act, 
lias  conftantly  been  excited,  and  always  fitccefsful  in  lellen- 
ing  the  duties,  their  fuccefs  having  kept  pace  almoft  in  the 
degree  in  which  the  duties  have  been  inereafed.  For,  when 
the  licence  a«Sl  commenced  in  1786,  the  diitillers  continued 
for  fome  time  to  ufe  ftills  of  a  large  fize,  and  the  duty  being 
only  30J.  /)£T  gallon  on  the  content  of  the  flills,  they  did 
then  work  them  off  five  or  fix  times  iu  the  24  hours;  bjr 
which  the  duty  coft  from  id.  to  3  J.  fer  gallon  on  the  fpirits. 
In  1788  the  duty  was  inereafed  to  3/.,  and  it  continued  at 
tbat  rate  for  about  five.years :  during  this  fpace  they  im- 
proved in  running  off  t-lieir  ftills  to  about  20  times  in  the 
24  hours.  They  attained  to  this  degree  of  difpatch  by  greatly 
reducing  the  fize  of  their  ftills,  and  enlarging  their  furnaces. 

At 
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At  this  time  the  duty  on  the  fplrits  did  not  cod  them  above 
one  penny  per  gallon,  which  being  verv  fmall  they  did  not 
think  any  farther  improvement  necelfan,-. 

Since  the  commencement  of  the  prefcnt  v^ar,  the  minifter 
has  thought  that  to  lay  an  additional  duty  on  fpirits  made  in 
Scotland  would  be  a  proper  meafure;  and  in  1793  the  an- 
nual licence  duty  on  the  itills  was  increafed  to  9/.,  and  in 
^797  to  54^-  /"f?"  gallon,  which  is  the  prefent  dutv.  He  had 
reafon  to  expect  that  a  large  increafe  of  revenue  would  arife 
trom  this  high  duty;  and  yet  it  muft  appear  very  furprifincr 
that  the  revenue  from  the  Scotch  diftillery  has  not  increafed 
m  anv  confiderabla  degree.  This  is  not  owing  to  a  diminu- 
tion in  the  confumption  of  fpirits;  for,  the  price  of  that  artiele 
being  fo  low  in  December  lail  as  3^.  per  gallon,  there  can 
be  no  juft  reafon  to  think  that  a  lef3  quantity  has  been  ufeu. 

When  the  diftillers  found  the  duty  raifcd  on  them  fo  bitjh' 
as  54/.  per  galkin,  thev  tried  ever)-  expedient  in  order  to  ac- 
celerate the  proceis.  From  repeated  experiments  they  hav-e 
found,  that  the  more  fliallow  the  ftills  are  made,  and  the 
bottoms  enlarged,  the  more  they  can  increafe  the  fize  of  the 
furnace,  and  apply  a  larger  quantity  oi  fuel,  and  confequently 
bring  the  walh  in  the  ftill  to  boil  in  a  ihorter  fpace  of  time* 
The  liquor  in  th*"  flilt  being  likewife  on  a  more  extended  fi.r- 
i:,QC,  the  evaporation  or  proceis  of  diftillation  is  performed  io 
a  more  expeditious  manner.  It  is  principally  by  the  fhai- 
lownefs  of  the  ilills  that  the  Lowland  uiRillcrs  are  now  en- 
abled to  run  off  their  ftills  three  times  in  the  hour,  orfcventy- 
two  times  in  the  24  hours  j  a  degree  of  difpatch  which  a  few 
years  ago  was  thought  to  have  been  imprafticabie. 

Plate  III.  is  a  reprefentaikjn  of  one  of  the  common  fa* 
ftills"^  now  ufcd  by  the  Scotch  difti Hers,  A  rcprefents  the 
afn-pitj  b,  the  grate;  c,  the  furnace-door;  d,  the  flame  pafT- 
ing  on  towards  the  ilue ;  and  e,  the  body  of  the  fii  1 ;  f  the 
bottom  and  fidc-fcrapcr,  an  apparatus  which  is  made  to  re- 
volve conlinuallv  during  the  procefs  by  means  of  an  upric-ht 
lhaft_g-,  driven  by  m.achuicry,  and  which  pafil-s  through  a 
cup-niouthcd  aperture  h.  This  is  m?de  ft^ain-tieht  by  meaa* 

•  Oihcr  improvements  have  been  incroc^ycci,  of  which  ue  fliall  give 
fome  account  in  a  future  Number. 
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of  wool  and  greale,  held  down  by  a  plate  of  metal  fa(tene'3 
by  fcrews.  i  \<  a  plate  of  copper,  concave,  or  rather  conical 
below,  llrctching  ahnoft  to  the  fide  of  theftill;  ot  a  large 
hole  in  the  centre  of  this  plate,  through  which  the  lieani 
pcncratcd  at  the  bottom  of  the  ftill  efcapes  into  the  head. 
This  plate,  being  made  of  quick  afcent,  facilitates  the  efcapc 
of  the  llcam,  which  might  olherwifc  be  partially  accumu- 
lated under  the  Ihoulder  of  the  ftill,  and,  by  its  re-a6tion  on 
the  fiibcumbcnt  liquor,  caufe  the  flill  to  ran  foul,  or  boil 
over,  kk  the  head  of  the  ftill.  To  the  fcraping-machiney 
are  attached  chains,  which,  by  the  rotary  motion  of  the 
fcraper,  are  dragged  with  rapidity  over  the  whole  of  the  bot- 
toniy  by  which  means  the  wadi  is  prevented  from  burning 
to  the  bottom,  and  thereby  generating  any  new  comixumd 
injurious  to  the  flavour  or  quality  of  the  fpirit.  Thefe  Itills 
are  ufually  of  from  40  to  50  o'allons  contents. 

The  principle  of  the  improvement  feems  to  centre  in  this 
jfimple  point — The  greater  the  quantity  of  heat  that  can  be 
made  to  pafs  through  the  body  of  the  Itill  in  a  given  time, 
the  greater  v.ill  be  the  quantity  of  vapour,  and  confequcntly 
of  fpirits,  produced  in  that  time  :  and  certainly  it  is  not  eafy 
10  conceive  how  this  can  be  attained  in  any  way  fo  eiTe6tually 
as  by  making  the  ftill  all  hotlom,  as  it  were,  ^nd  applying  the 
heat  to  every  part  of  that  bottom. 


XV.    Ohjcrvatmis    on   Spidirs^    mid   their  fuppojld  Poifon. 
By  M.  A.MOuEuxjW.  M.D."^ 

.  JL  HIS  genus  of  infccls  is  as  numerous  in  fpecies  as  the 
latter  are  varied.  France  contains  almoft  the  half  of  the  fpe^ 
cies  known.  ?.I.  GeoffVoy  has  mentioned  only  fixtecn  ;  but 
Or.  Litter,  who  made  obfervations  of  the  fame  kind  in  Eng- 
land, and  M.  Clerk,  who  carried  them  as  far  as  any  one  in 
Sweden,  have  given  a  more  complete  hiftory  of  them.  Sco- 
poli,  fo  commendable  in  other  rcfpe^ls  for  his  uleful  labours^ 
does  not  appear  to  have  done  right  in  changing  entirely  the 
denomination  of  forty-foiir  fpccics  of  fpidcrs,  which  he  faw 

'  if /Fnim  ydice  dc:  h-Ji^lcs  dc  la  Frajicx:  r.'Jmtis  VfninrT.x. 
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In  Carniola,  merely  that  he  might  have  the  pleafure  of  giving 
to  each  the  name  of  fome  illuftiious  perfcm  who  has  pro- 
moted the  fcience  of  entomology.  This  mark  of  honour  is 
of  liule  confequence  to  fuch  great  ML-cenascs,  and  the  in- 
convenience of  increafing  and  coufufmg  the  received  nomen- 
clature is  verv  great. 

The  public  care  little  alfo  for  the  exacl  defcriptions  of  na- 
turalifts,  and  their  methodic  clailifications.  They  require 
faois;  fomcthing  wonderful  and  extraordinan,-.  They  with 
that  everv  natural  being  fliould  prcfent  fome  new  phenome- 
non 5  an  object  of  immediate  utility,  or  a  fubject  of  repro- 
bation :  and  when  their  prejudices  are  once  cftablifl:cd,  no- 
thing can  defiroy  them.  Sometimes,  for  the  truth  muft  be 
confcflcd,  naturalifts  in  their  writings  have  been  the  fource 
of  errors  and  prejudices.  Were  we  to  correal  the  afibrtions 
of  Plinv,  Johnfton,  Moufiet,  and  Aldrovandi,  authors  ftill 
quotcdj  and  v.hich  one  cannot  road  with  patience,  refpccling 
infects  onlv,  we  fliould  make  a  large  bonk  of  controverfics, 
which  would  ferve  neither  to  inftru6l  the  learned,  nor  to  un- 
deceive the  people,  ab.vavs  wedded  to  their  ignorance. 

The  hiitorv  of  fpiders,  and  that  of  the  efl'ccts  of  their 
venom,  were  it  properly  treated,  would  alone  furniih  matter 
for  an  ample  chapter.  What  varictv  in  the  fenfitions  of 
man  !  Some  have  an  invincible  averfion  to  fpiders ;  and 
there  are  v»omen  who  faint  at  the  bare  mention  of  their 
name'^:  others  treat  them  with  familiarity,  and  think  il  an 

act 

•  This  aqt'patliy  is  no  lefs  ftrong,  though  often  more  reafonublc, 
among  ihe  men.  M.  Zimmerman  relates  the  followins;  fingular  inftance  t)\ 
it,  to  which  he  was  a  witnefs: — "  Bcinj^onu  day  in  an  Enulilh  comparv," 
fays  he,  "  confining  of  perfons  of  diltinL^icin,  the  converfatii'n  hfppind! 
CO  fdl!  upon  antipathies  The  greater  part  of  the  company  dcnicci  the  re- 
ality of  chem,  and  treated  them  as  viid  women's  tales ;  but  J  to!d  rhen  that 
antipathy  Avas  a  real  difeafe.  Mr.  Wiliiam  Matthew,  fon  of  the  goicrnf-.r 
of  Barbadacs,  was  of  mv  opinion;  and,  as  he  adtled  thnt  he  hid  hinnrc!i 
an  extreme  antipathv  to  fpiders,  he  was  laughed  at  bv  the  whole-  compart^c 
I  (hewed  them,  howo.er,  that  this  was  a  real  impcffion  in  his  mird,  fc- 
fulting  from  a  mechanical  cffcft.  Mr.  John  Murray,  ^.ftcrwards  Duke  6f 
Atho*.,  took  it  into  his  head  to  mike,  in  Mr.  Matthew's  prefcr.cc,  a  fpider 
of  black  wax,  to  trv  whether  this  antipaihy  would  appear  merely  on  2 
fight  of  \.]m  infeift.  He  wen:  oat  of  the  room,  therefore,  and  returned  v.-irh 
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3(9:  of  pro'W'efs  to  eat  them.  So  many  things  have  been  re- 
lated for  and  againft  the  aflertion  of  fpiders  being  venomous, 
that  we  cannot  but  be  cautious  in  regard  to  what  has  been 
faid  on  the  fubje^t  by  different  authors;  we  muft  therefore 
requeft  thofe  who  relate  fuch  {lories  in  future,  to  give  a 
correct  defcription  of  the  kind  of  fpider  or  other  infetl  which 
thev  believe  to  be  poifonous,  together  with  their  common 
and  fcientific  names,  which  will  remove  all  doubt  and  con- 
^fion. 

Our  fpiders  in  France  are  in  general  rather  ugly  than  for- 
midal.ile.  If  there  are  any  fufpefted  of  bein*^  poifonous,  it 
ought  not  to  be  the  dorneftic  fpider  with  long  claws,  aranea 
parientina  and  aranea  phalangiodes  Linn,  nor  the  mower  of 
the  fields,  phalangium  opiliQ  Linn,  theonly  kinds  of  tlie  pha- 
langia  mentioned  by  Geoffroy ;  nor  the  mafon  fpider,  with 
which  perhaps  this  author  was  unacquainted,  becaufe  it  in<- 
habits  the  fouthern  provinces;  nor  the  orange-coloured  fpi- 
der, and  that  entirely  white  aranea  viatica,  and  the  aranea 
citrina  Linn,  found  commonly  among  vegetables  and  fruit, 
and  chiefly  grapes  j  nor  fo  many  others  which  we  fee  daily, 

a  bit  oF  black  wax  in  his  hand,  which  he  kept  fiiut.  Mr.  Matthew,  who 
in  other  refpeflis  was  a  fcdue  and  amiable  man,  imagining  that  his  friend 
jreally  held  a  fpider,  immediately  drew  his  fword  in  a  great  fury,  retired 
with  precipitation  to  the  wall,  leaned  againft  it  as  if  to  run  hin^ through, 
and  fent  forth  horrible  cries.  All  the  mufcles  of  his  face  were  fwelled, 
his  eye-briUs  rolled  in  their  fockets,  and  his  whole  body  was  as  ftiif  as  3 
po(i.  We  immediately  ran  to  him  in  great  alarm,  and  took  h's  fword  fiom 
him,  affurini;  him  at  the  fame  time  that  Mr  Muriiiv  had  nothing  in  his 
hand  but  a  litt'e  wax,  and  that  he  might  hiiufelf  fee  it  on  the  table, 
where  it  was  placed. 

He  remained  fome  time  in  this  fpafmodic  ftate,  and  I  was  really  afrdid 
of  the  confc^uences.  He  however  gradually  recovered,  and  deplored  the 
dreadful  psffion  mto  which  he  had  been  thrown,  and  from  which  he  ftill 
fullered.  His  pulle  was  exceedir.glv  quick  and  foil,  and  his  whole  body 
was  covered  with  a  cold  fwcai'.  After  taking  a  fcdauve  he  was  rcftored 
to  his  former  tranquillity,  and  his  fear  was  attended  with  no  other  br.d 
Confeqv:ences.  Wc  myft  not  be  furprifed  at  this  antipathy  :  the  largcft  and 
mod  hideous  fpiders  are  found  in  Barbadoes,  and  Mr.  Matthew  was  born 
jn  that  ifland.  Some  one  of  the  company  having  formed  of  the  fame  wax, 
xa  his  prefence,  a  fmall  fpider,  he  looked  at  it  while  making  with  the  ut- 
mod  tranqujlUt/,  but  it  would  have  been  impoffible  to  ir.cIucQ  him  ID 
tpMth.  it.    Jic  W2S  not,  however^  of  a  timid  difpofition." 

and 
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and  of  which  we  have  no  caufe  to  complain.  If  all  our  fpi- 
ders  were  noxious,  how  many  accidents  would  daily  happen 
in  houfes  which  are  not  kept  clean,  and  to  thofe  people  who 
labour  in  the  fields  ?  In  that  cafe  it  would  be  highly  proper 
10  deftroy  them. 

The  brown,  black,  and  hairy  fpiders,  which  refide  in  vaults 
and  cellars,  as  tliey  infpire  the  contagious  air  of  dirty  and 
uninhabited  places,  may  have  juices  capable  of  duing  hart 
when  they  are  bruifed  by  accident  on  any  naked  part  of  the 
body,  or  introduced  into  the  ftomach.  Of  this,  however,  we 
have  no  well-attefted  proofs,  though  we  know  that  the  hairy 
fpider  is  mifchievous,  and  that  it  attacks  even  wafps,  the  fcales 
of  which  it  breaks  with  its  ftrong  forceps.  But  what  fl:all  we 
think  of  the  popular  opinion,  that  fpiders  lofe  their  venom 
jn  certain  privileged  places?  This  is  related  of  the  old  tower 
of  Parifet  at  a  league  from  Grenoble,  fituated  on  a  mountain, 
and  called  by  the  populace  Tour  Saint  Verain,  to  exprefs  the 
tower  without  poifon*;  where,  as  is  faid,  no  ferpent,  fpider, 
or  venomous  animal  is  to  be  found  :  we  are  even  affured,  that 
thofe  carried  thither  immediately  die. 

Spiders  have  often  attrafted  the  attention  of  the  curious 
by  their  manosuvres,  their  amours,  and  fingular  mode  of 
copulation,  as  well  as  by  their  addrefs  in  fpinning  their 
webs,  and  forming  cods,  in  which  they  inclofe  their  ejrgs; 
en  account  of  their  art  in  repairing  the  accidents  which  hap- 
pen to  their  webs,  and  the  breaches  they  make  in  them  on 
purpofe  to  deliver  themfelves  from  too  ftrong '^  captive  thcy 
have  entangled  ;  and  of  their  perpetual  wars,  and  the  carnage 
they  occafion,  8^0.     Thefe  are  the  aftioiis  not  of  mere  au- 

*  John  Tardif,  a  phyfician,  v.ho\vyote  in  i6i8,  fpcaks  very  ferioufly  of 
the  tower  ^virli.oiit  venom,  as  one  of  the  wonders  of  Dauphiny.  M.  Lan- 
ceioi,  who  reduced  all  the  wonders  of  this  province  to  their  juft  value  in 
a  memoir  upon  ihis  fubjecl  inierted  among  thofe  of  t!ie  Academy  of  In- 
fciiptions  and  Belles  Lettres,  Vol.  VI.  fays,  that  the  tower  without  venom 
is  no  longer  worthy  or  that  name.  It  is  falfc  that  no  venomous  animals 
live  near  it ;  ferpents  and  fpiders  are  found  tlierc,  as  well  as  in  other  places. 
•'  I  have  ften  feme  carried  thither,"  fays  M.  Lancelot,  "  for  the  fake  of 
"fperiment,  a-id  it  did  not  appear  that  they  found  themfelves  incommoded 
L'V  the  char-^c,"  . 
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tomatn,  and  which  muft  aftoniOi  ihofe  who  view  them  with 
the  eye  of  a  philofophcr. 

A  worthy  magirtrate,  M.  Bon,  who  was  fond  of  natural 
Irilton-,  at  a  time  when  it  was  necelTary  to  furmovrat  nianv 
prcjudices,  found  means  to  breed  fpiders,  and  to  cxtraft  filk 
from  their  cods,  x\-hich  he  opened.  All  fpiders  arc  not  weav- 
ers, but  they  are  fpinners,  and  all  live  by  hunting.  Tliia 
hunting,  for  the  mod  part,  is  only  ftationarv,  like  that  by 
decoy.  Thefe  hunters  difplay  confiderable  cunnin<T  and  ad- 
idrefs  to  make  their  prey  fall  into  the  fnares  which  they  have 
laid.  One  kind,  the  aranea  domrfiica,  extends  its  net  hori- 
zontally in  a  corner,  hooks  itfclf  to  it,  and  in  that  manner 
lies  in  wait  for  its  prey ;  another,  the  aranea  dumcto'wrtj 
places  its  net  in  a  vertical  pofiiion  acrofs  an  alley  in  a  gar- 
den, to  intercept  the  pafling  infccls;  one  conceals  itfelf  in 
its  cavern,  and  darts  forth  on  the  fmailcft  noife;  and  another 
ftifpcnds  itfelf  from  the  branch  of  a  tree  by  a  long  thread, 
and  a6ls  the  tumbler,  to  attraft  ftupid  fpeftators.  There  are 
lf)mc  which  cover  their  cave  on  the  outfide  with  a  kind  of 
white  filk,  as  if  to  announce,  bv  a  beautiful  entrance,  that 
there  will  be  no  danger  to  proceed  farther  :  this  is  merely  a 
Jecov.  Such  is  their  occupation,  their  refourccs,  and  their 
induibv.  As  in  every  numerous  race  there  are  vagabond?, 
iomc  fpiders  employ  themfclves  only  in  running  aWbt,  and 
in  jumping.  Such  are  the  habits  of  the  wolf  fpider.  There 
are  fame  alfo  exceedingly  cruel,  which  employ  their  arms 
'  wilh  great  force  and  aftivity. 

The  ftruciure  of  Ipiders  is  no  lefs  remarkable  than  their 
habits.  They  have  always  eight  eyes,  but  diflcrentlv  dif- 
pofed;  and  this  has  enabled  naturalifts  to  divide  them  into 
different  claffes,  in  order  that  they  may  be  better  diftin- 
guiOied.  JNI.  Fabricius,  however,  has  made  known  five  fpe- 
cics  with  onlv  fix  eves.  This  is  denied  by  .M.  GeoflVoy, 
who  apparently  had  not  {qqw  thefe  fpecies.  But  the  moit 
intercfiing  organ  in  thefe  infefts  is  their  mouth,  fince  it  is 
%\  ith  this  aione  that  they  arc  able  to  hurt  us.  The  mouth 
of  the  fpider  confills  of  two  firong  forceps,  terminated  by  a 
kind  of  very   fliarp  claws^  the  points  of  which  are  beat 

down- 
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downwards*.  Thefe  forceps  or  claws  are  moveable,  and 
cciii  eafily  be  turned  upwards  or  downwards,  and  even  frojii 
right  to  left.  It  is  with  thefe  inftruments  that  the  fpider 
feizes,  pinches,  and  kills  its  prey.  The  points  alfo  fervc  it  as 
a  mouth  :  though  their  extremity  is  very  fliarp,  it  is  pierced 
towards  the  end ;  and  the  infide  of  the  forceps  is  hollow ;  fo 
that  the  fpider  by  thefe  means  fucks  up  the  moifture  of  flies, 
or  of  other  infecls  which  it  feizes, 

Swammerdam  fays,  that  what  might  be  taken  for  teeth  in 
the  fpider  are  real  ftings  or  darts  with  which  it  pierces  thofc 
iiuimals  the  blood  of  which  it  fucks :  but  this  obf:rver  diii 
not  believe  that  the  Ipider  emitted  from  thefe  darts  a  venom- 
ous liquor.  Lifter,  who  fays  he  had  certain  proofs  of  fpidcrs 
being  venomous,  exprefl'ed  the  poiion  from  thefe  inftru- 
ments. Leuwcnhock  alfo  advances,  that  the  venom  of  the 
fpiders  is  contained  in  the  cavity  of  the  {harp  pincers  v.hich 
proceed  from  the  mouth  of  the  infect.  Others  have  faid  that 
thefe  forceps  are  not  hollow,  but  that  the  venom  proceeds 
Irom  a  fmall  trunk  which  ilfues  from  the  mouth  at  the  mo- 
ment V,  hen  the  infeCl  feizes  its  prev.  It  is  polilble,  and  even 
probable,  that  different  kinds  of  fpiders  have  a  different  or- 
ganifation;  and  it  is  a  certain  faft,  that  manv  fpidcrs,  and 
P'.-rhaps  all  of  them,  throw  out  from  their  mouth  a  certain 
liquor,  with  which  they  moiften  their  prey.  We  may  refl 
allured,  however,  that  our  fpiders  have  nothing  in  them  of  a 
venomous  nature;  and  this  is  proved  bv  our  fo  often  touch- 
ing them  without  danger.  They  are  often  between  our  teeth 
when  we  eat  fruit  and  certain  kinds  of  vecrctables,  yet  we 
perceive  no  other  bad  confcquences  from  tiiem  than  thofe 
which  may  arife  from  fear  and  the  idea  of  dirtinefs.  There 
are  even  fpider-eaters,  who  make  a  fport  of  fwallow  ing  them : 
fome  do  it  through  whim,  others  through  a  depraved  tafte, 
and  fome  to  fliew  tiicir  courase.  or  to  efain  a  wajjert.     Redi 

*  This  tlefcription  isaccorciing^toGcoiTroy,  Vol.  111.  ]i.  631.  Thofe  of 
I,in;icus  and  F:;bricius  are  as  follows :  Arnficn.  Os  nngitihus  f.  retif-.a- 
cuiis  ciuobis.  Palpi  duo  artieulMi,  Linn.  Aranca.  Labium  Ire xc ,  apice  ro- 
tiv.uhtum.     Palfi  duo  incttrvi,  maris  clavaii.     Fabric. 

t  InHunccs  of  fjiider-eaters  msy  bs  found  in  the  Ephemcrides  of  the 
Searches  into  Nature,  the  Philofophical  Trarfaf^ions,  and  in  Vandjr- 
'.vic'.vvho  ha;  co'ilc6tecl  a  trtat  manv  from  different  cuth-Ts- 
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(aw  people  who  ate  fpiders,  and,  from  the  experiments  which 
he  made,  he  does  not  believe  them  to  be  poifonous.  Dr. 
Fairfax  is  of  the  fame  opinion.  Clerk  and  Roefel  maintain, 
that  fpiders  are  not  fo  venomous  as  is  fuppofed,  (ince  many 
perfons  fwallow  them.  It  is  related  by  the  Peinlre  Natu- 
ralijie,  that  a  man  pretty  far  advanced  in  life  ate  all  the 
fpiders  which  he  found,  and  that  they  fervcd  him  as  a  pur- 
gative. He  fpread  them  on  a  (lice  of  bread,  as  if  they  had 
been  excellent  marmalade.  The  fame  naturalift  confutes  the 
popular  error,  that  the  fpider  is  able,  by  its  pricking,  to  kill 
the  toad.  He  faw  nothing  of  the  kind,  though  he  made 
various  experiments  on  that  fubjeft. 

[To  be  concluded  in  the  next  Number.] 


XVI.  Some  Account  of  the  late  Mark  Eleazar  Bloch, 
of  Berlin, 


.ARK  ELEAZAR  BLOCK,  a  JewiOi  phyfician  efla- 
bliflied  at  Berlin,  and  well  known  by  his  Natural  Hiftory  af 
Fiflnes,  was  born  at  Anfpach,  in  Franconia,  of  very  poor  pa- 
rents. His  father,  who  was  exceedingly  devout,  fpent  his- 
whole  time  in  reading  the  Bible  and  the  Talmud;  while  his 
mother,  by  felling  old  clothes,  and  other  things  of  the  like 
kind,  gained  enough  to  maintain  her  hufband  and  children, 
M.  Bloch,  at  the  age  of  nineteen,  could  not  read  Gorman, 
and  did  not  know  a  fingle  word  of  Latin.  He  had  read  only 
a  few  Rabbinical  books,  and  fpoke  a  kind  of  Franconiaii 
gibberilh  mixed  with  the  Judaic  jargon.  A  Jewifii  furgeon,- 
fettled  at  Hamburgh,  having  taken  hiw  into  his  houfe  to  in- 
ftrutt  his  children,  he  learned  good  German  by  hearing  the 
g^azcttes  read,  and  afterwards  by  (ludying  the  language.  He 
lived  fo  economically  that  he  faved  from  his  fcanty  falarv  as 
much  as  enabled  him  to  pay  for  inftruftion  in  the  Latin, 
wliich  he  was  taught  by  a  ftudent  as  poor  as  himfelf.  He 
acquired,  at  the  fame  time,  fome  knowledge  of  furgery ;  and, 
as  he  had  relations  at  Berlin,  he  repaired  to  that  city  to  ftudy 
anatomy.  Having  furmounted  various  difficulties,  and  got 
himfelf  admitted  as  Do6tor  in  the  Univerfity  of  Francfort, 
7    ^  he 
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he  returned  to  Berlin  and  made  himfdf  knpwn  to  M.  Mar- 
tini, by  whofe  means  he  was  elected  a  member  of  the  Society 
of  the  Friends  of  Nature. 

M.  Bloch,  in  order  that  he  might  promote  the  obje(^9  of 
that  inftitution,  undertook  a  natural  hiftory  of  the  Mursena, 
a  fifh  caught  only  in  the  lakes  of  Pomerania.  He  began  to 
form  a  cabinet  of  natural  hiftory ;  and  having  made  a  con- 
fiderable  colle6lion  of  aquatic  animals  from  all  parts  of  the 
globe,  he  refolved  to  write  a  natural  hiftory  of  filhes.  He 
caufed  drawings  to  be  made  and  engravings  to  be  executed 
from  them  with  great  corre6lnefs.  By  a  fortunate  accident 
he  procured  the  original  manufcripts  of  Father  Plnniier,  at 
the  fale  of  one  of  thofe  Frenchmen  who  came  to  Branden- 
bourg  at  the  time  when  Frederic  H.  eftabliflied  the  admi- 
niftration  of  excife.  Father  Plumier,  of  the  order  of  ihe 
Minims,  had  made  three  voyages  to  America,  and  always 
brought  back  many  interefting  objefts.  Though  he  pub- 
liflied  nothing  but  on  botany,  if  we  except  the  art  of  turnino-, 
it  is  well  known  that  he  wrote  a  great  deal  on  birds  and  fifhes; 
but  no  one  could  tell  what  had  become  of  thcfe  manufcripts  : 
and  it  is  ftill  unknown  in  what  manner  they  came  into  the 
hands  of  the  above  Frenchman,  from  whom  they  pafled  into 
thofe  of  M.  Bloch. 

This  naturalift  firft  publifhed,  in  German,  four  numbers 
of  an  Economical  Natural  Hiftory  of  Fifhes,  particularly 
thofe  in  the  States  of  Pruffia,  with  figures  from  original 
drawings:  Berlin,  1781  and  1782;  large  quarto.  In  the 
following  years  he  gave  an  Economical  Natural  Hiftory  c£ 
the  Fifhes  of  Germany,  in  three  volumes,  confifting  of  108 
plates,  aiid  in  which  the  three  numbers  above  mentioned 
were  inferted.  He  publifhed  afterwards,  in  nine  volumes, 
the  Natural  Hiflory  of  Foreign  Fifhes  j  fo  that  his  whole 
work,  confifting  of  twelve  volumes,  contains  432  plates. 
The  laft  appeared  in  1795.  He  caufed  alfo  to  be  made,  at 
his  own  expence,  by  C.  Laveaux,  then  at  Berlin,  a  French 
tranflation  of  his  work,  which  he  publifhed  under  the  title  of 
Hijloire  generale  et  particuliere  des  Pciffhns,  Berlin  1785 — ■ 
1788 ;  fix  volumes  folio,  with  3i5  plates.  It  may  be  readilv 
conceived  that  the  expence  of  luch  a  work  muft  have  been 
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confiderable  ;  unfortunaltly  the  number  of  the  fubfcribers 
and  purchafers  was  not  fuflictent  to  defray  it,  M.  B]<ich 
had  the  misfortune  alfo  to  lofc  his  only  fon,  already  diftin- 
guiflied  by  his  talents,  who  died  at  Paris  in  1787,  when  on 
a  tour  to  Prance  and  England  to  procure  fubfcribers  to  the 
French  edition  of  his  father's  ftiftory  of  Fiilics.  This  lof^ 
plunged  M.  Bloch,  already  opprefled  with  labour  and  cx- 
pence,  into  the  deepeft  afIli(5lion.  He  however  ftill  conti- 
nued to  emplov  himfelf  on  his  Hiftory  of  Fiflies,  and,  having 
concludev"!  it,  undertook  a  journey  to  Paris.  This  dihgent 
naturalill,  who  has  rendered  great  fervice  to  ichthyology, 
di^^d  at  Carlfbad,  in  Bohemia,  on  the  6th  of  Auguft  1799. 
Befides  the  above  voluminous  works,  M.  Bloch  publifhed  a 
great  many  memoirs  on  Natural  Hillory  in  the  TranfaAions 
of  diiferent  Societies.  His  Difl'ertation  on  the  Muraena,  pub- 
lidied  in  the  Memoirs  of  the  Friends  of  Nature  at  Berlin, 
has  been  mentioned  already.  In  the  fame  work  he  publifhed 
alfo  the  following: — Obfervations  on  the  regular  Depreffions 
in  Vitriform  Stones  j  on  the  Worms  in  the  Inteftines  and 
Lungs  of  Birds ;  an  Eflay  towards  the  Natural  Hiftory^  of  the 
Worms  which  live  in  other  Animals  j  ou  Worms  of  the 
Bladder;  Defcriplion  of  the  Buftard  and  fome  kinds  of  Birds 
found  in  Marflies ;  on  the  Oil  of  Herrings  j  on  the  vulgar 
Opinion  that  the  Organ  of  Generation  in  the  Ray  and  Shark 
is  double;  on  the  Mjx'ina  ghitiiiofa  Linn.  8cc. 

XVH.    A   Co)mminication  from  Dr.  Loane,   relative  ty 
Pneumatic  Medicine. 

A  C,\SE  OF  ATONIC  GOUT. CURED  BY  VITAL   AIR. 

Augustus  ERNEST,  Efq.  in  tha  beginning  of  Au- 
«-^ufl  1799,  was  feized  with  fymptoms  of  althma,  great 
wheezinsr,  and  difficullv  of  breathing,  cough,  mucous  expec- 
toration, and  incapacity  of  lying  in  an  horizontal  pofture. 
Hence  arole  much  oedema  of  the  lower  extremitie?.  Dif- 
ferent medicines  were  tried  without  eft'ed,  when  Lord  Egre- 
niont  urged  him  to  make  trial  of  the  oxygen  air,  under  Dr. 
Thorn lun,  September  zz.     This  remedy  was  had  recourfe  to ; 

and 
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and  after  inhaling  the  vital  air  but  a  few  days,  fo  much  be- 
nefit was  derived,  that  the  patient  was  enabled  to  lie  com- 
pofed  in  bed  during  the  wliole  of  the  night ;  and  after  a  fort- 
Jiight,  fo  great  was  the  energy  produced,  that  the  gout  made 
it?  appearance  in  the  great  toe  of  the  left  leg.  The  afthma 
from  this  period  quitted  Mr.  Erneft,  and  the  inflammatiori 
continued  for  the  fpace  of  ten  days  in  the  toe  and  parts  ad- 
jacent; and  the  fubfequent  fwelling  gradually  fab fiding,  the 
patient  was  reflored  to  perfect  health.  He  then  went  to 
Lord  Esfremont's,  previous  to  which  I  received  the  following 
fatisfa<ftory  letter ; — 

Letter  to  Dr.  Loane. 

November  9,  I'gq. 
DEAR  SIR,  Warwick.ftreet,  Gjlden-fquarc,  No.  7, 

I  am  jufl:  going  into  Suflex  to  breathe  there  fome  of  the 
pure  atmofpherical  air;  but  I  cannot  leave  this  metropolis 
without  reiterating  to  you  and  Dr.  Thornton,  with  the  ten- 
dered feelings  of  gratitude,  the  warmeft  acknowledsunents  for 
the  great  benefit  you  have  conferred  on  me  by  adminiftering 
to  me  the  vital  air:  indeed,  when  I  compare  the  lituation  in 
which  I  was  at  the  end  of  September,  when  I,  as  a  dying 
man,  came  under  both  your  care,  to  what,  thank  God,  you 
have  brought  me  now,  it  feems  to  me  quite  miraculous,  and 
I  fhall  alwavs  look  with  aftonifliment  at  the  wonderful  dilV 
<:overy  which  has  been  made  fo  latelv  of  the  oxvgen  air. 
I  am,  with  lincere  regard, 

Ever  faithfully  vours, 

AUGUSTUS  ERNEST. 

Ol>f<rvatlon. — When  he  returned  to  London,  his  friends. 
Lord  Romney,  Count  Bruhl,  &;c.  congratulated  him  on  his 
recovery ;  but  his  afthma  foon  after  made  him  a  fecond  vifit, 
and  the  vital  air  was  again  refumed,  when  in  a  few  days  it 
brought  on  another  attack  of  the  gout  in  both  ieet,  whicli 
went  off  kindly,  leaving  the  patient  in  excellent  health  aitd 
extraordinary  fpirits. 

It  may  be  proper  to  mention,  the  average  dofe  of  vital  air 
daily  given  was  fix  quarts,  mixed  with  twelve  of  atmofpheric 
air,  and  this  was  conjoined  with  the  medrciues  moft  com- 
monly exhibited  upon  fuch  cafes. 

M2  INTEL- 


[    84    ] 
INTELLIGENCE, 

AND 

MISCELLANEOUS   ARTICLES. 


A 


ROYAL    SOCIETY    OF    LONDON. 


-T  the  meeting,  February  6,  Dr.  Young's  paper  on 
Sound  was  concluded.  A  paper  by  Mr.  Cooper  on  the 
effeds  occafioned  by  the  defi:ru6lion  of  the  membrana  tym- 
pani,  was  begun. 

On  the  13th  Mr.  Cooper's  paper  was  conchided.  By  this 
ingenious  paper  it  appears  the  fenfc  of  hearing  is  very  httle 
impaired  by  the  lofs  of  the  membrana  tympani. 

A  very  curious  and  interefting  paper  on  the  fpontaneous 
eniifiion  of  hght  by  various  bodies,  by  Dr.  Hulm,  was  read 
on  the  13th  and  20th:  it  contiains  a  number  of  experiments, 
fome  of  which  prove  that  light  is  a  component  part  of  all 
marine  fiflies ;  others,  that  putrid  fifli  ceafe  to  be  luminous, 
rotten  wood  to  fliine,  and  glow-worms  to  emit  light,  when 
furrounded  by  a  frigorific  mixture. 

FRENCH    NATIONAL    INSTITUTE. 

In  the  fitting  of  the  French  National  Inftltute,  Vende- 
miaire  15,  year  8,  Oftober  7,  1799?  C.  Cuvier  read  the  fol- 
Jowinjr  account  of  the  labours  of  the  Mathematical  and 
Fh)  fical  Clafs  during  the  lad  quarter  of  the  year  7  : — 

The  diamond,  fo  valuable  on  account  of  its  rarity  and 
fplendour,  and  fo  flattering  to  the  vanity  of  man,  had  long 
ago  attra<5led  the  attention  of  philofophers  by  other  qualities. 
The  ancients  confidered  it  as  the  mofl;  unalterable  of  bodies, 
and  made  it  the  emblem  of  the  immutability  of  the  decrees 
of  Fate : — 

■ Si  figit  adamantines 

Summis  verticibus  dira  nccetlitas 

Ciavos. 

Mankind  were  much  furprifed  when  experiments  proved 
what  the  genius  of  Newton  had  divined — that  the  hardeft 

anci 
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and  mod  untraftable  of  ftones  is  converted  into  a  little  fniok-e 
and  foot.  But  the  queftion  was.  What  is  the  natur-*  of  this 
combuftible  body?  Is  it  a  particular  fpecies,  like  fulphur,  or 
phofphorus  ?  or  is  it  a  compound  of  dift'erent  combuftible 
bodies,  as  oils  and  bitumens  ?  There  was  only  one  way  of 
anfwering  thefe  queftions — to  colleft  the  product  of  its  com- 
buftion.  This  has  been  done,  and  the  product  was  found  to 
be  abfolutely  the  fame  as  that  of  the  combuftion  of  ciiarcoal ; 
that  is  to  fay,  that  deleterious  vapour  to  which  chemifts  have 
given  the  name  of  carbonic  acid  gas.  Are  the  diamond  and 
charcoal  then  the  fame  thing  ?  or,  if  not,  In  w-hat  do  thev 
differ  ?  This  is  the  problem  which  C.  Guyton  propofed,  and 
which  he  has  refolved.  He  firft  faw  the  diamond  change  it- 
felf  into  carbonic  acid  without  leaving  a  refiduum :  if  it  differs 
then  from  charcoal,  it  is  only  becaufe  it  contains  fomething 
more.  It  produces  much  more  of  that  acid,  becaufe  it  ab- 
forbs  more  oxygen  during  combuftion  than  charcoal  does; 
and  if  the  combuftion  be  fufpended  at  a  certain  point,  which 
C.  Guyton  did,  by  burning  the  diamond  by  means  of  the 
folar  rays,  you  obtain  real  carbon.  Thus  common  char- 
coal, making  allowance  for  the  earthy  and  faline  matters 
which  form  the  afhes,  is  not  a  (imple  fubttance,  as  hitherto 
believed.  The  diamond,  by  its  firft  combination  with  oxy- 
gen, is  converted  into  that  fubftance  of  which -*he  Englifh 
make  pencils,  and  which  is  called  plumbago ;  >y  a  fecond 
degree,  into  common  black  charcoal ;  and  by  complete  fatu- 
ration,  into  carbonic  acid.  The  diamond,  then,  i»  .eallv  that 
ideal  and  fimpie  being  which  chemifts  called  carbon,  and 
common  charcoal  is  only  carbon  more  oxygenated  j  that  is 
to  fay,  the  two  fubltances,  which  in  their  ufual  ftate  appear  to 
us  the  moll  tranfparent,  form,  by  their  union,  the  blackeft 
and  moft  opaque  of  fubftances,  and  one  of  the  comrnoneft 
of  fubllances  contains  a  great  part  of  its  weight  of  that  which 
we  confider  as  the  moft  valuable. 

But  C.  Guyton  has  done  more.  It  is  well  known  that 
iron  is  converted  into  fteel  by  combining  itfelf  with  a  ccrtaia 
quantity  of  carbon.  C.  Guyton  was  defirous  of  afcertaining; 
in  what  ftate  carbon  entered  into  this  combination,  and, 
above  all,  whether  it  abandons  its  oxygen  to  form  iteel : 

C.  Guv  ton 
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(^.  Giivton  has  declared  in  the  affirmative.  Agrccally  Jo 
the  views  which  directed  Clouct  in  his  difcovery  of  making 
cad  Iteel,  C.  Gayton  changed  loft  iron  into  that  ftcel  with  iha 
diamond  alone  in  a  clofc  vcffel  _;  and  common  charcoal  did 
not  produce  fleel  but  when  treated  with  fome  agent  capable 
of  depriving  it  of  its  ox\ut^n.  Many  poets  have  coqipared 
the  hardnefs  of  the  armour  of  their  heroes  to  that  of  the  dia- 
mond, without  knowing  tiiat  tlieir  cornparifon  was  fouuded 
on  fo  real  an  intimacy.     (See  Phil.  Mag.  Vol.  V.) 

The  fame  chen)ift  lias  directed  his  attention  to  two  me- 
tallic fubitances  little  known,  though  fufhciently  abundant. 
One  of  them,  named  ///V.^t/,  is  not  yet  generally  confidered 
as  a  particular  metal :  fome  chen>ills  think  that  it  is  only 
an  alloy  of  feveral  metals.  C.  Guvton  is  of  a  ditferent  opi- 
nion :  he  thinks  that  it  may  be  poflible  to  take  fiom  nickel 
all  the  iron  with  which  it  is  mixed,  and  that  it  will  even 
then  retain  properties  hitherto  found  only  in  iron — that  of 
attracting  the  magnetic  needle,  and  that  of  becoming  mag- 
netic itfelf. 

The  fecond  metallic  fubflance  he  examined  is  iwigjint)  a 
word  which  fignifies  heavv  ftone,  becaufe  fome  of  its  ores 
have  a  ftony  appearance.  It  is  not  long  fince  it  was  knowu 
to  be  a  metal,  and  hitherto  it  had  been  reduced  and  melted 
onlv  in  an  imperfect  manner.  C.  Guvton,  having  fuccceded 
better  th;ir>  hie  predeceOors,  has  found  that  tlie  fpecillc  2;ra- 
vity  of  this  metol  is  much  Icfs  than  what  had  been  fuppofcd  ; 
it  does  not  much  furpafs  that  of  copper.  He  is  of  opinion 
that  tungften  can  be  of  little  ufe  but  by  the  property  which 
its  oxyds  have  of  fixing  vegetable  colours. 

The, public  has  been  informed  a  year  ago  of  the  fuccefs  of 
the  refearches  of  C.  Fourcroy  and  Vauquelin  on  the  ftone  of 
the  bladder.  This  concretion,  which  occafions  the  moft  ex- 
cruciatinsi  pain,  and  which  the  Faculty  defpaired  of  bcin^' 
ever  able  to  diffolve,  may  be  dilfolved  in  certain  cafes  by 
agents  fufficiently  mild  not  to  injure  the  bladder.  Thcl'e 
two  chemids  have  alfo  united  their  eiTorts  this  year,  and 
turned  their  attention  to  the  liquid  in  which  the  ftone  is 
formed.  Notwithftanding  the  numerous  labours  of  which 
urine  has  been  the  object,  they  found  in  it  new  and  vcr\-  re- 
•  •••-•  markable 
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rnarkable  things :  thev  difcovered  in  it  a  particular  fubftance, 
to  which  uViac"  is  indebted  for  its  colour,  its  talle,  its  odour, 
.ivA,  in  a  word,,  all  its  characleriltic  qualities.  This  fub- 
Itajice,  to  which  they  have  given  the  name  of  uree,  has  fin- 
gular  properties:  by  the  action  of  fire  it  is  changed  entirely 
into  carbonat  of  ammonia ;  it  crjUallifes  either  alone  or  in 
union  with  tlie  nitric  acitl ;  it  is  exceedingly  foluble ;  but 
the  ftranffeft  phenomenon  is,  that  marine  fait,  which  generally 
cryftallifcs  in  cubes,  is  changed  into  oftaedra;  and  that  fal- 
ammoniac,  which  cryftallifes  in  oftaedra,  is  changed  into 
cubes  when  mixed  with  this  fubltance.  C.  Fourcroy  and 
^■auque!in  having  remarked,  in  their  analyfis  of  nrSe,  that 
ii  contains  an  extraordinary  quantity  of  azote;  that  is  to 
fa/.',  of  that  non-rcfpirable  part  of  our  atmofphere  which 
enters  as  an  elTential  part  into  all  animal  fubdances;  and,  if 
I  may  be  allowed  the  exprelTion,  that  it  was  a  matter  too 
much  animalifed  ;  have  concluded  that  urine  is  chietiy  def- 
tincd  to  carry  off  the  fuperflnous  portion  of  this  azotic  prin- 
ciple which  is  found  in  the  human  bodv.  Thus  each  of  the 
elements  of  which  the  body  is  compofed,  is  conveyed  from 
ii  in  a  particular  mar,acr;  the  lungs  free  it  from  carbon  ici 
rcfpiratiou,  tiie  liver  from  hydrogen  in  the  produfiiou  of 
bile,  and  the  reins  from  azote  in  that  of  urine, 

C.  Cbaptal  has  defcribt-d  the  art  of  the  fcowerer,  which, 
thc)U!:h  defpifed  becauTe  not  lucrative,  is,  however,  founded 
on  knowledge  and  a  multitude  of  fad^s  which  can  be  learned 
oulv  from  the  hif^her  branches  of  chemiftry.  (See  Phil.  Mag. 
Vol.  V.  p.  43.)   " 

C.  ChaulTiCr  has  been  fo  fortunate  as  to  difcover  a  new 
chemical  produ<5tion,  and,  at  the  fame  time,  a  ufetul  remedy 
in  various  difcalLT? : — it  is  a  combiiiation  of  fulphur  with  al- 
kalies, in  which  the  former  is  ntore  abundant  than  in  the 
ulua!  hvdro-f.dfurcs,  conmionly  called  liver  of  fulphur, 
wiihout  being:,  however,  in  the  Itate  of  an  acid.  The  union 
IS  more  intimate  than  in  the  hydro-fulfures ;  and  this  com* 
biuaiion,  which  C.  Chauflier  calls  fulphu rated  hydro-fulfure, 
has  not  the  fmell  of  liver  of  fulphur.  The  fulphurated  liydro- 
iuHure  of  foda  is  formed  on  a  large  fcale,  when  Glauber's  fait, 
or  fulphat  of  foda,  is  decompofcd  by  carbon.  This  fubitance 
has  been  employed  with  fuccefs  in  fome  chronic  diteaR-s, 
b  and. 


88  Trench  National  Injlituk. 

and,  when  diflblved  in  water,  it  may  form  a  very  good  fuV- 
liitiile:  far  certain  kinds  of  fulphureous  mineral  water. 

C  Lalreille  has  explained  the  habits  and  indurtry  of  a 
fmall  bee,  v  hich  does  not  live  in  foeiety  like  our  donreftic  bee. 
It  docs  not  build  edifices  like  the  common  bee,  remarkable 
for  their  matter  and  the  geometrical  manner  in  which  they 
are  conftrufted  ;  but  it  knows,  at  any  rate,  how  to  render  its 
fmall  habitation  agreeable.  Bits  of  the  petals  of  the  corn- 
poppv,  cut  round  and  rolled  up  with  art,  forms  a  fplendid 
lent  with  real  jvarple  curtains,  in  which  it  depofits  an  ti,^^^ 
with  a  portion  of  nourifliment  fufficient  for  the  young  one 
about  to  be  hatched.  Another  infect  defcribed  by  C.  La- 
treille  is  remarkable  for  the  havoc  it  occafions,  as  it  feeds 
oulv  on  the  voung  of  the  donieftic  bees.  It  even  fearches 
lor  them  when  it  is  not  dcltitute  of  other  prey,  and  deilroys 
a-greatmanv  of  thefe  infec^ls.  It  is  of  a  genus  which  ap- 
proaches near  to  that  of  the  wafp. 

C  Huzzard  read  to  the  Clafs  the  obfervations  of  the  late 
Flandrin  on  animals  bit  by  a  mad  dog.  It  appears  from 
thefe  obfervations  that  graminivorous  animals,  fuch  as  horfes, 
KQWi,  ike.  may  become  mad  when  bit,  but  that  they  cannot 
communicate  this  horrid  malady  to  others. 

C.  Champagne  gave  the  following  account  of  the  labours 
©f  the  Clafs  of  the  ■Moral  and  Political  Sciences  during  the 
lail  quarter  of  the  year  7-: — - 

C.Bouchaud  read  two  memoirs  on  the  colonies  and  muni- 
elpia  of  the  Romans.  C.  Bougainville  read  an  account  of  the 
embafly  of  the  five  nations  during  the  war  of  Canada  in  1757. 
C.  Mentelle  read  a  memoir  on  the  extent  and  population 
of  the  kingdom  of  Poland,  and  the  increafe  of  power  which 
Ruflia,  Pruffia,  and  Auftria  have  acquired  by  the  partition  of 
that  country.  It  refults  from  his  refearchcs,  that  Poland,  be- 
fore the  firft  difmemberment,  occupied  an  extent  of  135 10 
iquare  Polifli  leagues  of  20  to  a  degree :  that  the  population  was 
7,660.787  individuals,  and  795  individuals  to  a  fquare  league: 
that  the  total  amount  of  the  taxes  both  direct  and  indireft 
was  37,1735237  florins,  about  25,652,293  francs.  The  part 
■which  fell  to  Ruflia  by  the  two  partitions  amounted  to  6069 
fijuare  PolilL  leagues,  containing  a  population  of  2,195,161 

individuals. 
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individuals,  with  a  revenue  of  S^ocx),©©©  francs.  Auftria 
obtained  an  extent  of  3876  fqaare  Poli(h  leagues,  with  a  po- 
pulation of  3,778,010  individuals,  and  a  revenue  of  about  ten 
millions  of  francs.  The  part  of  Pruflia  amoufited  to  428^ 
fquare  Polifh  leagues,  with  a  population  of  3,764.509  indi- 
viduals, and  a  revenue  of  fix  or  feven  millions  of  francs. 

C.  Lefcalier  read  a  memoir  on  the  ifland  of  Madagafcar, 
This  memoir  forms  part  of  a  voyage  to  India,  which  the 
author  travelled  through,  and  contains  details  refpecling  the 
population  of  Madagafcar,  its  produ<3;ion3,  and  the  induftry 
and  manners  of  its  inhabitants.  C.  Lefcalier  has  difcovered, 
that  the  manners^  cuftoms,  and,  above  all,  language  of  the 
inhabitants  of  Madagafcar,  have  a  ftriking  refemblance,  not- 
withftanding  the  diltance,  to  thofe  of  the  inhabitants  of 
Otaheite  and  the  other  iflands  of  the  South  Sea. 

C.  Fleurieu  read  a  memoir  osi  the  application  of  the  de- 
cimal metric  fyftem  to  hydrography  and  the  calculations  of 
navigation. 

C.  Buache  read  a  memoir  on  the  lands  difcovered  by  L? 
Peyroufe  on  the  coaft  of  Tartary  and  to  the  north  of  Japan. 
La  Peyroufe  explored  the  channel  of  Tartary,  and  his  labour 
appears  to  be  corre<^  He  examined  fome  parts  of  the  land 
of  YelTo,  and  confirms  the  truth  of  the  difcovery  made  of  it 
bv  the  Dutch  in  1643,  and  the  exaclnefs  of  the  defcripiion 
they  have  given  of  it.  But  the  Dutch  and  Peyroufe  only 
faw  fome  points  of  that  land,  the  great  part  of  which  ftilf 
remains  to  be  explored.  The  Fiaflians  bad  before  made  fome 
voyages  to  Yeflb  5  and  it  appears  that  it  is  not  a  large  coun- 
try, as  the  Dutch  and  Peyroufe  imagined,  but  a  group  of  fe- 
Veral  iilands. 

G.  Lacepede,  of  the  Clafs  of  the  Phyfica!  and  Mathema- 
tical Sciences,  read  a  memoir  on  a  new  zoological  chart, 
Naturalifts,  in  treating  of  the  different  kinds  of  mammiferaDy 
birds,  reptiles,  and  fiihes,  have  pointed  out,  with  care,  the 
countries  which  they  inhabit.  But,  to  complete  the  hiftory  of 
animals,  it  was  neceirary  that  the  naturalift  fhould  determ'ne 
the  influence  which  the  different  climates  have  in  changing 
or  improving  their  faculties  and  form,  and  in  regard  to  tlie 
prefervation  or  degeneration  of  ttie  fpecies.  To  obtaui  a  fo- 
lution  to  this  important  problem,  the  author  txacea  out  a  zoo- 

VoL.  VL  N  logical 


9^  Philomattc  Society ,  Paris. 

logical  chart,  not  according  to  the  political  or  accidental  di* 
vifions  of  the  earth,  but  merely  according  to  thofe  phyiical 
boundaries  which  have  been  admitted  by  geographers.  He 
takes  his  departure  from  the  meridian  of  France,  and  di* 
vides  the  globe  into  twenty-fix  di vifions,  of  fufficient  extent 
to  obtain  fenfible  differences.  By  means  of  thefe  comparable 
degrees,  the  naturalifl  viill  be  able  to  afcertain  the  differences 
between  animak,  and  even  the  variations  in  the  fame  forms 
and  fpecies.  This  grand  view  of  Lacepede,  by  leading  to 
more  exaft  defcriptions  and  more  accurate  obfervations,  will 
fer\'e  to  give  more  extent  to  the  fcience  of  the  naturalift. 

PHILOMATIC    SOCIETY,    PARIS. 

C.  Noel,  in  a  memoir  read  'in  the  Society,  after  taking  a 
view  of  the  advantan-es  which  might  refult  from'  naturalifins 
falt-water  fifh  in  rivers  snd  ponds,  and  particularly  the  her- 
ring, pointed  out  the  means  to  be  employed  for  that  purpofe, 
Thefe  means  are,  to  conflruft  an  artificial  pond  between  two 
iflands  of  the  Seine,  and  to  depofit  in  it  herrings  full  of  roes 
both  hard  and  foft,  which  might  be  carried  thither  by  one 
or  more  boats.  To  enfure  the  fuccefs  of  this  firfl  operation', 
the  fame  boats  might  repair  to  the  fifhing  banks,  when  the 
herrings  have  fpawned,  and  take  up  a  lading  of  fecundated 
ova  to  be  carried  to  the  artificial  pond,  with  certain  precau- 
tions which  the  author  points  out  in  his  memoir.  G.  Noel 
mentions  a  great  many  inftances  which  feem  to  prove  that 
the  herring  is  fond  of  frefh  water ;  and,  among  other  fa6ls, 
he  relates  an  experiment  of  Dr.  Franklin,  who  flocked  one 
of  the  rivers  of  New  England  with  herrings  by  depofiting  in 
the  water  leaves  of  plants  covered  with  ova.  To  add  fome 
force  to  the  proofs  adduced,  C.  Noel  takes  a  view  of  the  dif- 
ferent kinds  of  fifh  which,  by  the  art  of  man,  have  been 
tranfplanted  from  one  climate  to  another. 

C.  Chantran  read  a  memoir  on  the  fmut  in  wheat,  and  i-ts 
acid.  After  remarking,  that  flalks-  which  bear  charred  ears 
differ  in  nothing  from  others,  and  that  thefe  ears  often  con- 
tain good  and  bad  grains,  he  thought  himfelf  authorifed  to  ad- 
vance, that  this  difeafe  does  not  exifl,  as  generally  believed, 
in  the  germ  of  the  feed  from  which  they  fprung.  However, 
he  does  not  confider  liming  the  feed  as  ufelefs  ]  he  thinks  it 
7  defiroys 
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deftroys  the  anlmalculae  attached  to  the  feeds,  and  that  the 
reafon  of  its  not  entirely  extirpating  the  fmut  is,  becaufe  it 
eannoi  aft  on  thofe  fmall  infecls  which  occafion  it,  and 
which  happen  to  be  fcattered  in  the  ground. 

Having  analyfed  forty-fix  grains  of  fmut,  he  found  in  this 
fubftance  an  acid  eafy  to  be  demonftrated  by  fuch  an  analyfis 
as  could  not  poffibly  produce  it  in  the  courfe  of  the  procefs. 
Thus,  boiling  water  infufed  over  it,  gave  a  ftrong  tinge  of  red 
to  tinfture  of  turnfole,  while  the  remainder  of  this  tinfture 
retained  its  former  charafter.  Smut,  deprived  of  its  acid, 
and  calcined  in  the  open  air,  emitted  th.e  odour  of  burnt 
corn,  and  gave  a  refiduum  fix  times  as  large  as  the  fame 
quantity  of  the  farina  of  wheat  treated  in  the  fame  manner. 
This  joined  to  microfcopic  obfervations,  fays  C.  Chantran, 
proves  the  animal  nature  of  this  fubftance,  and  a  difference 
between  it  and  the  farina  of  wheat,  greater  than  could  arife 
merely  from  difeafe. 

The  acid  of  fmut  is  not  volatile,  and  may  be  concentrated 
by  diftillation.  With  lime  and  with  ammonia  it  forms  an 
infoluble  fait.  This  laft  charafter  diftinguifhes  it  from  the 
phofphoric  acid.  Combined  with  pot-afh,  it  gave  a  fait  cryf- 
tallifed  in  fmall  deliquefcent  needles  of  a  bitter  tafte.  It  de- 
compofes  carbonat  of  lime. 

LYCEUM    OF    THE    ARTS,    PARIS. 

In  the  fitting  of  the  24th  of  Pluviofe,  Feb.  13,  C.  Bruley 
r£ad  a  note  refpefting  the  Nopal,  called  commonly  in  the  An- 
tilles Bois  des  Indes,  and  which  nouriflies  the  infeft  that  pro- 
duces cochineal.  He  announced  at  the  fame  time  a  very 
fingular  phenomenon,  which  is,  that  in  the  Jardin  des  Plantcs 
at  Paris  there  are  feveral  nopal  plants,  brought  to  France  by 
C.  Delahaye,  covered  at  prefent  with  infefts  exceedingly  vo- 
racious; from  which  it  is  expected  that  cochineal  may  be 
cultivated  in  the  neighbourhood  of  Paris  fuiiicient  for  the 
confumption  of  the  French  manufaftures.  C.  Bruley  pro- 
mifed  to  prefent,  at  the  next  fitting,  nopal  plants  covered  with 
t])e  living  infefts,  and  a  piece  of  fcarlet  clgth  dyed  with  Pa- 
rjfian  cochineal,  which,  he  faid,  was  equally  beautiful  as  that 
dyed  v/itU  American  cochineal, 

N  :i  CHILD 
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CHILD  FOUND  IN  A  SAVAGE  STATE. 

Many  of  6ur  readers  mud  recoiled  the  particulars  refpe6l- 
ing  Peter  the  wild  boy,  found  in  the  woods  in  Hanover,  who 
•was  afterwards  maintained  in  this  countrv'  at  the  expencc  of 
Government,  and  who  died  fome  years  ago :  they  will  alfo  be 
able  to  recolleft  the  wild  girl  found  in  the  woods  of  Cham- 
pagne in  France :  both  of  which  inftances  were  emploved, 
among  others,  by  Lord  Monboddo  to  fupport  his  whimfical 
idea  that  mankind  originally  Vv-ent  on  all-fours.  Another 
inftance  of  a  wild  individual  of  the  human  fpecies  has  re- 
cently occurred,  as  appears  by  the  following  extra6l  of  a  letter 
from  the  adminiftrator  of  the  hofpital  of  Saint  Afrique,  which 
we  copy  from  a  late  French  journal : — 

*^  The  attention  of  the  inhabitants  of  this  commune  has 
been  attracted  this  morning  by  a  very  fmgular  phenomenon. 
A  child,  caught  in  the  woods  of  Lacaune  by  three  huntfmen, 
was  brought  to  our  hofpital,  of  which  I  am  one  of  the  admi- 
liiftrators.  On  their  approach,  this  child,  which  was  quite 
T^aked,  betook  itfelf  to  flight,  and  climbed  up  a  tree.  When 
brought  to  Lacaune,  it  made  its  efcape ;  but  it  was  again 
caught  in  the  woods  in  the  neighbourhood  of  Saint  Sernin, 
and  carried  to  the  houfe  of  C.  Conftans,  Saint  Efteve,  com- 
miffioner  of  government.  The  foldiers  who  attended  it  thi- 
ther affured  me,  that  it  was  caught  in  the  manner  above  re- 
lated. It  is  certain  that  it  feeds  only  on  pota-toes  and  nuts. 
If  you  give  it  bread,  it  fmells  it,  bites  it,  and  then  fpits  it  out: 
the  cafe  is  the  fame  with  other  kinds  of  aliment.  From  thefe 
fafits  there  can  be  no  doubt  that  it  has  lived  a  long  time  in 
the  woods.  But  how  was  it  able  to  Vv'ithftand,  while  quite 
naked,  the  feverity  of  the  prefent  winter  in  the  woods  of 
Lacaune?  This  is  the  highelt  and  coldeil  mountain  in  this 
part  of  the  country,  and  the  cold  was  greater  this  year  than 
in  1795.  'l^^iis  child  feems  to  be  only  ten  or  twelve  years  of 
age  at  moft.  It  is  well  fhapcd,  and  its  eyes  are  black  and 
lively.  It  is  always  endeavouring  to  efcape.  This  morning, 
having  fuffered  it  to  go  out  into  the  fields  contiguous  to  the 
hofpital,  it  began  to  run  as  fad  as  it  could,  and,  if  it  had 
not  been  clofely  follov.'cd  and  caught,  it  would  have  foon 
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gained  the  mountain  and  dilappeared.  We  have  made  for 
it  a  fmall  drefs  of  grey  cloth,  by  which  it  feems  to  be  much 
enibarrafled,  and  which  it  does  not  know  how  to  get  rid  of. 
W^e  fuffered  it  to  go  out  into  the  garden,  but  it  endeavoured 
to  efcape,  and  attempted  to  break  one  of  the  bars  of  the  gate, 
which  is  of  lattice-work.  It  does  not  fpeak.  When  offered 
potatoes,  it  takes  as  many  as  its  pretty  little  hands  can  con- 
tain. If  they  are  boiled  (for  it  prefers  them  fo)  it  peels 
them,  and  eats  them  like  an  ape.  It  laughs  in  a  ven,'  agree- 
able manner,  and,  when  robbed  of  i's  potatoes,  fends  forth  a 
fhrill  cry.  Conftans  imagined  that  it  was  deaf,  but  we  have 
convinced  ourfelves  of  the  con  trap.-;  at  mo  ft,  it  is  only  dull 
of  hearing." 

BOTANY. 

C.  Brouflbnet,  the  Freiich  vice-conful  at  Mogador  on  the 
coaft  of  Barbary,  having  been  obliged  to  abandon  his  fitua- 
tion  on  account  of  the  bad  treatment  he  experienced  and  the 
ravages  occafioned  by  the  plague,  and  to  retire  to  tlie  Ca- 
naries, has  employed  his  leifure  time  in  examining  the  foil 
and  produ6fions  of  thefe  iQands,  of  which  he  propofes  to 
publi(h  a  natural  hiftory.  In  one  of  the  ifles  he  found  the 
glacial  mefembrianthemum  crijlaliinum  Linn,  cultivated  on  a 
large  fcale  by  the  inhabitants,  to  whom  it  furnifhes  abun- 
dance of  foc'a.  Brouflbnet  obferved  in  the  illand  of  Teae- 
riife  eight  kinds  of  laurel,  feveral  of  which  appear  to  be  new. 

METEOROLOGV. 

**  On  the  nth  inftant  there  was  a  very  curious  phenome- 
non here;  an  inceffant  (hooting  of  the  ftars  from  ii  o'clock 
at  night  till  day-light  the  next  morning,  defcribed  by  feme 
as  a  fhower  of  fire;  it  was,  indeed,  magnificently  awful." 
"  Barbadoes,  Nv  v.  14,  1799  " 

On  the  6ih  of  December  a  curious  phenomenon  was  ob- 
ferved at  Aofta.  At  ten  in  the  morning,  two  parhelia,  or 
mock  funs,  were  feen,  of  the  fame  fize  as  the  real  fun,  but 
fomewhat  paler.  One  of  them  had  a  long  white  tail,  in  (liape 
refembling  a  fword.  An  hour  afterv.ards,  the  three  funs 
formed  a  femicircle,  the  real  one  being  in  the  middle.  This 
fcmicircle  foon  changed  into  feveral  other?,  and  at  length  fix 
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of  them  were  feen  one  above  the  other.  Thefe  alfo  vaniflied 
aorain,  but  the  two  parhelia  remained.  At  four  in  the  after- 
noooj  previoully  to  the  fetting  of  the  fun,  the  mock-fun  in 
the  weft  difappeared,  and  afterwards  that  in  the  eaft. 

Von  Humboldt's  Ekpepition  to  Spanish 
America. 

The  two  following  letters  from  this  indefatigable  phiJo- 
fopher  to  one  of  his  friends  in  Germany,  have  been  pub- 
liflied  in  one  of  the  foreign  journals  : — 

Corunra,  June  3,  1799. 

I  wrote  you  from  Marfcilles,  that  I  had  been  difappointed 
in  my  hopes  of  undertaking  a  voyage  round  the  world  with 
Captain  Bauclin  (to  which  I  had  been  invited  by  the  French 
Government)  juft  at  the  moment  when  I  was  going  down  to 
the  port  to  embark.  After  this  T  propofed  to  go  out  to  Bo- 
naparte with  the  fecond  expedition  from  Toulon,  and  my 
friends  were  anxioufly  expefting  mc;  but  this  expedition 
was  rendered  impoffible  by  the  battle  of  Aboukir.  Firm  to 
my  purpofe,  I  then  wiflied  to  go  by  a  Swedifh  frigate,  ex- 
pelled at  Marfeilles,  to  Algiers,  in  order  that  I  might  under- 
take, with  the  caravan  of  Mecca,  that  dangerous  journey 
through  the  defart  of  Selima  to  Cairo.  The  frigate,  how- 
ever, did  not  arrive ;  and,  after  waiting  two  months  to  no 
purpofe  in  Provence,  as  war  had  broken  out  between  Franco 
and  Algiers,  I  proceeded  to  Spain.  I  had  procured  recom- 
mendations to  the  king,  and  received  from  him  what  no  fo- 
reigner ever  obtained — lettei^s  of  recommendation  to  all  the 
viceroys,  and  permiffion  to  traverfe  all  the  Spanifli  fetllements 
with  my  inllruments. 

You  muft  acknowledge  that  T  have  been  exceedingly  for- 
tunate. I  have  been  provided  with  every  thing  neceffary, 
and  in  a  few  hours  fliall  fail,  in  the  Spanifli  frigate  Pizarro, 
for  the  Havannah  ;  from  which  I  intend  to  proceed  to  Peru, 
Mexico,  and  Chili.  I  Ihall  be  abfent  for  feveral  years,  but 
I  flatter  myfelfwith  the  hopes  of  accomplifliing  fomethingof 
importance. 

Bonpland,  a  young  French  botanift,  accompanies  me.  I 
fhall  write  you  from  the  Havannah. 

Alex.  Von  Humboldt." 

,  Oiotava 
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Orotava  in  the  Ifland  of  Teneriff  , 
June  24,  1799. 

We  left  Corunna  on  the  5th,  and  arrived,  without  any 
accident,  at  Lancerotta  on  the  16th,  and  St.  Croix,  inTene- 
riffe,  on  the  17th.  We  were  in  fight  of  four  EngHfh  fri- 
gates, which  we  efcaped,  but  we  cannot  tell  how. 

I  have  examined  the  peak  with  great  attention ;  I  was  al- 
mofl;  in  the  crater  at  the  heitrht  of  11,500  feet.  This  excur- 
fion  was  attended  with  more  fatigue  than  danger. 

We  found  the  heat  of  the  crater  on  the  ground  70'  Reaum. 
and  the  air  at  2^.  The  pumice-ftone,  which  has  occanoned 
fo  much  difpute,  is  obfidian-ftone  fufed  and  decompofed. 
It  is  here  as  clear  as  the  day.  I  am  fo  tired  that  I  muft 
conclude  my  letter.  We  are  jufi;  going  to  fet  out  for  Ca- 
raccas  and  the  Havannah. 

Alex.  Von  Humboldt. 

nofrisiiment  by  absokptiox. 
Dr.  Van  Mons,  of  Bruflels,  has  lately  announced  the  fol- 
lowint{  circumltance: — Having;;  a  patient  under  his  care,  who, 
on  account  of  a  wound  in  the  throat,  was  incapable  of  fvvaU 
lowing  ai>y  kind  of  nourifhmeirt  for  fe\Tral  days,  he  kept  him 
alive  during  that  period  bv  apph  mg  to  the  fkin,  in  different 
parts  of  the  botlv,  feveral  times  a-day,  a  fponge  dipped  in 
wine  or  ftrong  foup.  He  concludes  from  this  fail,  that  the 
abforbing  veflels  of  the  ikin  are  capable  of  conveying  the  fluids 
communicated  to  them  to  the  interior  parts  of  the  body,  as 
the  latter  convey  the  aflimilated  nourifhn:»ent  to  the  blood. 
It  (hould  be  remarked,-  however,  that  from  Dr.  Rollo's  expe- 
riments an  diabetic  patients,  \t  did  not  appear  that  water  was 
abforbed  by  the  fkin  :  but  this  may  have  been  ov.'ing  to  fome- 
thing  peculiar  in  the  abforbent  fyllem  of  fach  patients;  for 
one  of  our  own  navigators  (Captain  Inglelvcld  or  Bligh,  we 
do  not  recollect  which,)  kept  their  companions  from  perifh- 
ing  of  thirit,  by  applying  fea- water  to  the  (kin. 

GASEOUS    OXTD    OF    AZOTE. 

We   have  feen  this  gas  inhaled  :    it  feems   to  produce, 
through  the  medium  of  the  lungs,  the  fame  effect  that  al- 
cohol does  through  the  medium  of  the  ftomach — intoxica- 
tion. 


y5  Death. 

lion.    Docs  not  this  intimate,  what  would  be  lillle  expeAed^ 
that  it  probably  contains  a  large  portion  of  hydrogen  ? 

DEATH. 

At  Paris,  on  the  -i^d  of  Oftobcr  laft  year,  at  the  age  of  77, 
Louis  James  Gouffier,  member  of  feveral  learned  focieties. 
He  was  born  in  1722,  and  applied  at  a  very  early  period  to 
the  ftudy  of  the  mathematics.  His  firft  labours  were,  16  ar- 
range and  fuperintend  the  publication  of  the  memoirs,  which 
the  celebrated  Condamine  gave  to  the  public  in  1751,  on  the 
meafurcment  of  the  three  firft  degrees  of  the  meridian  iti  the 
fouthern  hemifphere.  In  confequence  of  the  ability  which 
he  difplaved  by  the  part  he  took  in  this  interefting  work,  he 
was  invited  to  co-operate  in  the  Encyclopedic  with  Diderot 
and  D'Alembert.  Being  charged,  with  the  part  refpe(Slnig 
the  mechanical  arts,  Gouflier  exercifed  feveral  of  them  hlni- 
felf,  that  he  might  be  better  able  to  give  a  defcription  of 
them;  fuch  as  thofe  of  watch-making,  lock-making,  cabinet- 
making,  turning,  &c.  His  articles  difplay  clearnefs,  prccifion, 
and  method.  About  the  year  1760,  the  Baron  de  Marivet  in- 
vited Gouffier  to  refide  with  him,  in  order  that  he  might  im- 
prove himfelf  in  natural  philofophy.  In  1779  they  diftributed" 
the  profpeftus  of  a  New  Philofophy  of  the  World,  which  they 
propofcd  to  publifli  conjointly,  and  which  was  to  make  four- 
teen volumes  in  quarto ;  but  ft  was  never  carried  farther  than 
the  eighth.  Gouffier  was  fond  of  travelling  on  foot,  and  in 
this  manner  went  over  all  France.  He  had  a  great  attach- 
ment to  hydraulics,  and  was  acquainted  with  every  river  and 
canal  in  the  kingdom.  With  the  fame  Baron  Marivet  he 
pnblifhed,  in  1789,  a  work,  in  two  volumes  o6lavo,  on  the 
Internal  Navigation  of  France,  with  an  Atlas  adapted  to  the 
fubjeft.  He  invented  feveral  curious  pieces  of  mechanifm, 
among  which  is  a  mill  with  portable  arms  for  fawingplanks.- 
This  piece  of  mechanifm  was  fent  to  Poland  to  ferve  as  a" 
model  for  the  mills  deltined  to  manufafture  the  timber  of 
the  immenfe  forefts  of  that  country.  He  invented  alfo  a- 
water  level,  much  ufed  by  land  furveyor?. 
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mode  of  life,  nourlftiment  and  propagation  of  thefe  (hell-fiil!, 
is  confined,  defeclive,  and  uncertain.  They  live  in  a  me- 
dium which  fcreens  them  from  our  obfervation;  they  are 
found  on  coafts  which  few  naturalifls  frequent,  and  are  fu 
different  from  all  other  animals,  that,  even  from  the  obferva- 
tions  which  have  been  made  on  them,  very  little  can  be  con- 
cluded. I  fliall  leave  it  to  naturalifts  to  collect;  afranee  and 
explain  thefe  obfervations,  as  the  following,  in  my  opinion. 
will  be  fufEcient  for  the  objeft  I  have  in  view  by  the  prefeni. 
paper  *. 

Oyfters  live  on  the  fliores  of  the  fea,  and  particularly  fuch 
as  are  fandy  or  ftony;  on  the  coafts  of  iflands,  on  rocks 
which  projeft  into  the  fea,  and  on  fand-banks;  but  they 
feem  to  thrive  beft  at  the  mouth  of  ftream?,  wiiere  the  water 
of  the  latter  renders  the  water  of  the  fea  milder.  The  animal 
flime  which  the  ftreams  carry  along  vvith  them,  and  which 
is  accumulated  on  the  fhore?,  may  ferve  them  as  food. 

Oyfters  fpawn  chiefly  in  fprinir,  when  the  fun  asi;ain  begins 
to  warhi  the  water  of  the  fea;  and  what  I'.jey  then  throv,-  out 
conlifts  in  fmall  oyfters  romplctcly  formed,   wliich  feem  to 

*  OlV?^  eduli;  LlSN". 
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be  innumerable.  Each  of  thefe  young  ones  expands  to  s 
complete  oyfter,  in  the  fame  manner  as  the  feeds  or  fruits  of 
thofe  plants  which  have  herniaphrodite  bloom.  I  mull  here 
obferve,  that  thofe  are  millakcn  who  fpeak  of  male  and  female 
oyfters ;  for  how  could  procreation  be  poilible  among  ani- 
mals which  either  do  not  change  their  place  during  tlveir 
whole  lives,  or  can  change  it  only  perhaps  for  an  inch,  and 
which  are  capable  of  no  other  movement  than  that  of  opening 
a  little  their  (hells  ? 

Thefe  fliells  are  very  often  covered  with  produ6lions  of  the 
coral  kind  :  they  are  frequently  loaded  alfo  with  fmall  muf- 
cles  and  multitudes  of  worms,  but  only  on  the  convex  fide, 
which  appears  to  be  the  upper  one,  fo  that  the  animal  reft^ 
on  the  flat  fide.  It  frequently  happens  that  both  fliells  are 
quite  pierced  through-,  and  gnawed  by  worms,  in  the  fame 
manner  as  old  wood.  AH  thefe  enemies  endeavour  to  deftroy 
thefe  harmkfs  animals,  and  the  cafe  is  the  fame  with  the 
vvoTfmS  which  are  found  between  the  flcfhy  parts  of  their 
body,  and  in  many  places  more  abundant  than  in  others  *. 
A  more  formidable  enemy  for  oyfters,  however,  is  that  eel- 
formed  fi(h  which  at  Deiligeland  is  called  niignogen,  but 
which  by  fome  has  been  called  the  five-fingered  filh  f.  It 
is  found  fometimes  in  oyfter-lliells  that  are  quite  clofe,  and 
in  which  no  traces  can  be  difcovered  of  the  firft  inhabitant. 
It  lies  in  the  fiiell  bent  like  a  ring,  and  the  fifliers  unani- 
inoufly  affert  that  it  eats  the  oyfter.     On  that  account  the 

■*  Befules  ihcfe  v.orms,  there  are  found,  on  fhells  which  have  not  beam 
Jong  taken  from  the  fca,  another  khid,  exceedingly  fmall,  which  emit  a 
pho-lphoric  iitcht,  that  may  be  obfcrved  when  thty  arc  tiirowa  againft  <i 
hard  body  in  rhe  dark,  or  fuftered  to  fall  on  a  ftonc.  They  are  mentioned 
ky  f .emery  in  h'.j  Diftionary  of  Drugs.  It  appears  to  nie  that  they  are 
perfeft'.y  fimilar  to  thofe  which  I  have  feen  ^rawn  up  from  the  fea  on 
ropes.     Linnsu^  gives  to  this  fpccies  the  name  of  Nereis  no£liluca. 

f  Opbidion  imberbe,  a  name  borrowed  by  Linmus  from'  Ronde'er. 
Befidcs  the  writers  quoted  by  Linnxns,!  fhall  refer  the  reader  to  Gefneri 
iTift'  uquui'sl.  p,  105,  under  twt  AfiUi.  In  Klein,  p.  55,  It  is  called  Eu- 
rhelyopus  fa-j::s  imbcrtis.  ,  Schtlhammcr's  AnaL  Xipkice.,  who  had  the 
nugnogai  in  his  poffeliiou,  may  be  found  in  Valemini  Arnpb'nbcat.  Zooto- 
■/riiciim,  II.  p.  109.  A  bad  figure  of  it  may  be  feen  in  Rozier's  OLferma- 
iions  fur  laPkyfique,  XII.  177S.  p.  277.  See  alfo,  Tranfadions  cf  the 
Swedilh 'Academy,  Vol.  V,  p.  \it,  and  Vol.  VI.  p.  116, 
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r.ng'tirti  fifliermen  ftrcngly  recommend  ckftroying  it  whcre- 
ever  it  is  found.  But  how  comes  thi^i  murderer  into  the 
fheJl  ?  In  all  probability  it  creeps  in  when  the  animal  opens 
its  fheil,  and  I  thence  conclude  that  the  oyfters  open  their 
fliclls  much  wider  than  Keimaras  *  and  others  have  ima- 
gined. Anotlier  quellion  is,  How  happens  it  that  the  an- 
cient ichthvologifis,  though  they  mention  this  £{h,  do  not 
obferve  that  it  was  found  in  oyfter-flieils,  which  at  prefent 
is  not  unconnnon  ? 

Oyfters  are  JeaueR  when  they  fpawn,  or  after  that  period, 
and  on  this  account  fifhing  for  them  at  that  time  is  forbidden 
in  England  and  other  countries  where  prudent  regulations 
prevail.  In  Spain  this  precaution  is  employed  becaufe  it  is 
imagined  that  at  this  period  the  ufe  of  them  as  food  is  inju- 
dous  to  the  health.  It  a-ppears  that  they  ought  at  leaft  to 
be  three  years  old  in  order  to  ferve  as  food  f;  and  where  care 
is  taken  for  the  prefervation  of  the  oyfter-beds,  the  fifliermen 
are  ordered  to  fcrape  off  all  the  fmall  ones  which  adhere  to 
thofe  that  are  full  grown,  and  to  throw  them  back  ijito  the 
fea.  An  old  ovfter  has  often  twenty  fmall  ones  attached  to 
it.  Verv  fevere  winters  injure  the  oyfter-beds  aiid  deftroy 
the  oyfters,  as  was  ever\-  where  pro%'ed  during  that  of  the 
year  1740,  Violent  ftorms  in  the  fpring  are  equally  preju- 
dicial, and  many  beds  liave  been  exhaufted  by  fifliing  up  too 
many  from  them.  We  are  told  by  Paulus  Jovius  |,  that  he 
remembered  the  time  when  oyfters  were  brought  from  the 
coafc  of  Pefaro  to  Rome ;  but  that  thefe  beds  were  afterwarda* 
entirely  exhaufted,  and  that  people  were  obJiged  to  be  fatif- 
fied  with  oyfters  brought  from  Corlica,  which,  before  they 

*  Betrachtangen  iiber  ^ic  befondern  tliierifchen  Kunftiiebe,  p.  17. 

\  It  is  generally  beiieved  tha:the  flieils  of  mufclcs  receive  yearly  a  new 
coat,  a-ad  from  the  number  of  thefc  their  age  may  be  deteririined,  as  the 
^e  of  a  tree  trcm  the  number  of  its  rings.  But  Poli,  in  his  expcnfive 
work  m  tiiC"  Teftaccous  Animals  of  both  tiie  Sicilies,  the  firft  part  of 
which  was  printed  at  Parma  in  1791,  allures  us,  that  he  obferved  that 
rhcir  fize  dots  not  incrcafe  in  fuch  a  regular  manner  as  to  admit  of  their 
age  being  determined  by  it.  In  England  the  fes'.'eft  oyfiers  ^re  called 
cyfter-feed,  cuUch  and  J'/al. 

*  De  Romauis  piicibus,  cap.  x'i.p.  139. 
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arrived,  were  often  in  a  putrid  ftate.  No  kind  of  animal 
fubftance,  indeed,  is  ijiore  liable  to  cornipt  than  fhclUfilh^j 
both  thofe  which  are  ufed  as  food,  and  thofe  which  are  not. 

It  is  an  undoubted  truth,  that  the  nature  of  the  flicll  and 
fifli,  as  well  as  the  cpodnefs  of  thefe  animals,  are  different 
according  to  the  bottom  where  they  are  found  ;  fo  that  fifher- 
mcn  can  tell  by  their  external  appearance,  and  connoifTeurs 
by  the  tafte,  where  any  kind  qf  oyfter,  and  in  general  of 
Ihell-fifli,  have  been  found.  Where  the  bottom  is  calcare- 
ous, they  are  tenderer  and  more  friable;  where  it  cpnfifts  of 
rock,  they  are  thicker,  more  folid,  and  heavier;  where  it 
confifts  of  marl,  or  a  mixture  of  chalk  and  clay,  they  are  lefs 
earthv,  fofter,  and  contain  more  animal  gluten.  On  a  flimy 
bottom  they  are  more  oily,  and  abound  more  with  rich  ani- 
mal particles.  The  tafte  is  equally  liable  to  change :  for 
example ;  on  the  eaftern  ftony  iliore  of  thp  Adriatic  Sea  all 
marine  animals  are  poorer  and  more  infipid  thari  thofe  on 
the  weftern  fide,  where  the  bottom  is  richer.  On  calcareous 
rocks  the  oyfters  are  larger,  but  have  not  fo  good  a  tafte  as 
thofe  which  live  in  flimy  bays  or  creeks.  In  Norway  thofq 
a,re  leaft  efteemed  which  are  found  on  ^  muddy  bottom,  be- 
caufe  they  have  a  muddy  tafte :  thofe  of  Denmark,  found  ori 
a  fandy  bottom  near  Tondern  and  Fladdrand,  are  much  bet- 
ter. The  heft  are  the  fo  called  rock-oyfters,  found  on  the 
rocks  where  they  are  alternately  covered  and  left  dry  by 
the  tide,  though  in  Englarxd  thofe  found  at  the  greateft  depth 
in  the  fea  are  preferred.  The  rock-oyfters  are  larger  and 
plumper  than  others,  but  their  Ihells  much  thinner,  an^ 
many  of  them  fo  thin  that  they  are  as  traufparent  as  horn. 
For  this  rcafon,  a  calk  fuch  as  thofe  ufed  at  Bergen  wilj 
contam  fcarcely  400,  or  even  300,  fand-oyfters,  but  is  ca- 
pable of  containing  from  700  to  800  rock-oyfters. 

The  oyfter  fifticry  is  exceedingly  ftmple,  and  requires  very 
little  apparatus;  many  colle6l  the  oyfters  with  their  hand, 
that  is,  where  the  fea  retires  and  leaves  the  bottom  dry. 
Where  this  is  not  the  cafe,  a  fjuare  iron  box,  or  box  bound 
round  with  iron,  is  dragged  over  the  bottom  by  means 
lifarope,  and  from  time  to  time  drav/D   up  and  emptied. 
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Others,  Inftcad  of  this  box,  have  a  net  made  of  firong  leather 
thongs,  kept  open  by  means  of  a  hea\y  fquare  iron  frame, 
which,  by  being  dragged  on  the  bottom,  rakes  up  the  oyftcrs 
and  fuffers  them  to  be  received  into  the  net.  Others  have  a 
rake  with  about  twenty  ftrong  iron  crooked  and  blunt  fpikes 
eight  or  ten  inches  in  lensih,  which  is  faftened  to  a  loner 
thin  elaftic  pole.  The  filhermen,  who  are  in  a  boat,  draw 
this  rake  over  the  bottom  in  the  fame  manner  as  the  before- 
mentioned  net,  and  thus  raife  the  oyfters,  which  are  retained 
]by  a  board  fattened  over  the  rake,  fo  that  they  can  be  drawn 
pp  v.ith  it.  The  pole  muft  be  fufficiently  pliable  to  yield 
when  drawn  with  force  over  the  inequalities  of  the  bottom. 
In  places  where  the  fifliermen  employ  more  care  in  colleft- 
ing  the  oyfters  '\n  order  to  fpare  the  banks,  they  pull  up,  by 
means  of  wooden  tongs,  when  the  water  is  clear,  only  the 
largeft  oyfters,  and  fufter  the  reft  to  remain  undifturbed  till 
they  o:row  to  the  proper  fize.  There  mav,  however,  be  other 
means  employed  for  catching  oyfters  with  which  I  am  not 
acquainted  ;  and  it  would  be  a  ufeful  labour  if  any  perfon 
would  give  a  complete  treatife  on  tbe  oyfter  fifliery,  with 
engravings  of  ail  the  apparatus  and  inftruraents.  This,  as 
far  as  I  know,  no  one  has  ever  yet  done.  Duhamel  pro- 
mifed  to  treat  of  this  fuLjeft  in  his  large  v.ork  on  Fifliing, 
but  he  djed  before  it  was  completed. 

Thofe  oyfters  which  are  diitinguilhed  by  a  creen  colour, 
and  which  the  Dutch  on  that  account  call  grocnbaardjtSy 
are  conlidered  to  be  fuperior  to  others.  But  this  diltinclion 
js  mt  natural  to  them,  and  is  produced  by  art.  For  this 
purpofe  pits  are  dug  pn  the  fca-fliore,  and  furniflied  with 
fmall  fluiccs,  through  v.hich  the  fea-water  is  fiifiered  to  enter 
at  the  time  of  the  fpring-tidcs.  When  the  v.ater  has  rifen  to 
a  certain  height  the  ovfters  i-.re  thrown  into  the  pits,  where, 
they  are  left  till  they  acqul.e  the  proper  colour.  This  ftag- 
nant  water,  in  warni  weather,  foon  becomes  green,  and  in  a 
few  days  the  oyfters  affunie  the  fame  colour;  but  thev  do  not 
acquire  their  full  qualitv,  and  become  fit  for  fale,  till  the  end 
of  fix  or  eight  weeks.  I  am  inclined  to  think  that  this  co- 
lour is  occafioned  by  certain  plants  which  grow  in  the  water, 
perhaps  an  ulvay  conferv a ^  or  trcmdla.     This  was  the  opi- 
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iii(jn  of  Bradley  *,  who  calls  the  plant  a  fort  of  cow's  milk; 
a  name  which,  according  to  Iludfon's  Flora  Anglica,  is  a 
Cotifer-va  ri-vularis.  I  muft  here  remark  alfo,  that  the  Uha 
lahjfima  of  Linmeus,  which  by  Gmelin  in  his  H'ljlona  fu-i 
ccrinn  is  called  Fucus  trcynclla  latluca^  is  by  the  Englifli 
called  the  oyfter-green.  The  objections  which  fome  Englifh 
writers  have  made  to  this  opinion  feem  to  me  to  be  of  little 
weight.  They  alfert,  that  when,  in  the  neighbourhood  of  a 
greening-pk,  another  is  formed  at  the  diftance  of  aboiU  a  foot, 
the  water  never  becomes  green  in  the  latter;  and  that  pits 
which  have  been  a  certain  time  green,  and  have  communi- 
cated that  colour  to  oyfters,  fometimes  lofe  their  colour.  But 
all  this,  even  if  true,  might,  on  more  accurate  obfervation, 
be  explained  from  the  vegetation  of  thefe  plants. 

In  Europe  the  Englifli  oyfters  are  accounted  the  bed ;  and 
thefe,  as  the  French  believe,  have  been  produced  from  oyf- 
ters formerly  fifhed  up  in  Concalle  Bay,  near  St.  IMalo,  and 
tranfplanted  to  the  Englifli  coail :  but  of  this  aflertion  we 
have  no  proof f.  Thofe,  however,  arc  moft  ellecmed  which 
are  found  on  the  coafl  of  ElFcx :  from  that  coaft  the  brood  is 
tranfplanted  to  tlie  fea  near  Colchefter,  where  the  Coin, 
which  flows  through  the  city,  forms  a  great  many  arms  and 
fmall  creeks  exceedingly  proper  for  breeding  them.  A  great 
many  of  thefe  oyfter-pits  are  found  at  the  village  of  Row 
Hedge,  in  the  parifli  of  Eaft  Doniland  ;  and  the  fale  of  oyf- 
ters forms  a  confulerable  branch  of  trade  to  the  whole  neigh- 
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bourho(xl :{:.  After  the  month  of  May,  however,  no  feed 
jiiuft  be  taken  from  the  banks,  becaufe  it  is  known,  from 
experience,  that  in  that  cafe  mufcles  and  cockles  would  breed 
ihcre  and  dcftroy  the  oyfters.  People  who  infringe  on  this 
regulation  are  feverely  puniflied  by  the  Admiralty  Court, 
which  has  all  the  oyfter  banks  under  its  infpeClion.  All  thefe 
oyfters  are  in  high  requeft,  under  the  name  of  Colchefter  oyf- 
lers.     The  bcft  come  from   Purfleet;   they  are  exceedingly 

*  A  rhilofophicai  Account  of  the  \Vorks  of  N.iturc,  London  1739, 
Svc.  p.  7i> 

f  Lcttres  de  I'Abbi  Le  Blanc  fur  Ics  Anglois  ct  !es  Frani^ois,  Amjlerd^ 
j747,iimo.  V(!l.  III. p.  2S1. 

^   ''Icrant's  iIil\ory  and  Aiitiquitits  of  Efiex,  London  1763,  fol.  p.  1S6. 
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plump,  and  the  lliulls  are  thin  and  ahnoft  tranfparcnt.  The 
bed  kind,  however,  even  at  Colchefter,  are  lb  dear  that  a  peck 
cofts  five  or  fix  (hillings  ;  and  as  the  London  liflnnongers  buy 
ahiioil  all  their  ovfters  from  the  iilhermen  or  dredgers  imnie- 
diatelv  after  they  are  caught,  they  all,  of  courfe,  pafs  through 
their  hands.  But  they  are  accufed  of  mixing  frefh  with  ftale  oyf- 
ters,andoffellingthofeofthewelterncoailfor  Colchefter  ovfters. 

IVIany,  however,  prefer  thofe  oyfters  which  are  collected 
on  the  coaft  of  Dorfcti3ure,  and  particularly  thofe  found  near 
Pool.  They  are  faid  alio  to  contain  fometlnies  pearls  of  larger 
fize  than  thofe  found  in  other  places.  The  greater  part  of 
the  Englifli  oyfters,  which  the  Dutch  carry  away  every  year 
with  more  than  a  hundred  veficls,  are  fold  by  the  flfhernieii 
at  Feverfham,  a  fmall  town  in  Kent,  to  the  north-wcfl  of 
Canterburv,  and  which,  like  the  neiohbourina;  fmall  towns 
of  j\liltt)n  and  Middleton,  is  known  on  accoimt  of  this  trade. 
There  are  a  great  many  oyfter  banks  alfo  in  the  Ifle  of 
Wight :  thofe,  likewife,  are  well  known  which  are  found 
near  Tenby  on  the  coalt  of  South  Wales,  and  near  Milford- 
Haven  :  but  the  largeii,  and  perhaps  the  worir,  are  thofe  of 
Blackrock,  near  Liverpool . 

It  appears  that  the  Engliili  have  taken  more  trouble  than 
other  nations,  not  only  to  maintain  their  oylter  banks,  but  to 
form  new  ones.  Since  the  year  i^iz,  a  great  many  oyfters 
have  been  found  in  the  fmall  channel  of  Meneu  or  Menai 
which  feparates  Anglefey  from  Caernarvonfliire,  and  v.here 
about  the  year  1700  none  were  to  be  fcen.  It  is  known, 
however,  that  foou  after  that  period  fomc  perfon  threw  into 
the  above  channel  about  a  hundred  oyfters,  which  have  now 
extended  feveral  miles,  fo  that  at  prefent  a  great  many  velfel:! 
are  employed  in  this  fiflierv  *.  It  would  appear  that  the  waves 
carry  the  feed  along  with  them,  as  it  is  known  that  on  the 
coaft  of  Holftein  the  banks  are  dcftroyed  by  violent  ftormj 
about  the  time  the  oyfters  fpawn. 

[To  be  CGUtinued.] 

*  Some  account  o£.the  EngliQi  oyfter  banks  may  be  found  in  the  Tranf- 
aftions  of  the  Sweiiiih  Ac?.clenn',  Vol.  V.  p.  12;.  and  Vol.  VI.  p.  116, 
Alio  in  the  Journul  Eccnomfque  1753,  Deep.  16^  and  179;  and  i-i.'.y 
p.  177,  See  alio  the  Hiicory  and  Antiuuiues  of  Colchel^er,  by  Phil.  !.;>>-. 
tant,  Loncf.  1748,  fol.  Vol.  I.  p.  8:  i  and  Spiat's  Hilt,  of  the  Roya;  So- 
cietv,  Lomi,  I'/ii,  p.  307. 

II.  iljcry 


[    104    J 

^I.  ITiJlory  of  JJlronomy  for  the  Year  1 799.     ^y  JEROWil 
Lalande.    Read  at  the  Lyceum  on  the  l6th  of  December, 

[Concluded  frcm  Page  41.] 

X  HE  Geographical  Kphcmeridcs  of  M,  Von  Zach,  which 
appear  every  month,  have  continued  to  eftabHfli  a  valuable 
corrcfpondencc  between  the  aftronomers  of  German)'-  and 
thofe  of  the  reft  of  Europe ;  but  this  work  feems  to  have- 
done  more  by  procuring  to  aftronomers  new  amateurs  and 
new  afliftants  in  regard  to  obfcrvations  and  calculations ;  fuch 
as  Colonel  Le  Coq,  ofMinden,  in  Pruffia;  M.  Felgenhauer, 
at  Reichenhack,  near  Schweidnitz,  where  he  has  eftabliflied 
an  obfervalory  furniflied  with  excellent  inftrunients ;  M.  Ber- 
hrnauer,  at  Budiffin  or  Bautzen,  in  Lufatia;  Mk  Grille,  at 
Weilin,  in  the  duchy  of  Magdebourg;  and  M.  Gaufs,  at 
Brunfwick,  a  young  man  who  fliews  great  tafte  and  zeal  for 
aftronomv,  and  who  has  made  ufeful  calculations. 

In  Ruilia,  two  officers  of  the  navy  have  been  fcnt  to  de- 
termine the  pofition  of  various  points  on  the  AVhite  and 
Frozen  Seas.  The  Prefident  of  the  Academy,  Baron  de 
Nicolay,  a  German  from  Strafourgh,  and  a  poet,  feems  to 
be  mtereded  in  this  undertaking. 

The  beautiful  inftrumeuts  of  Megnie,  among  which  are 
an  azimuth  quadrantj  have  been  purchafcd  by  C.  Liibbert, 
of  Hamburgh  -.  and  he  has  given  me  fome  hopes  that  he 
will  eftablilh  an  obferVator\',  where  they  may  be  rendered 
iifeful.  The  Senate  of  Hamburgh  having  refolvcd  to  caufe 
a  correel  map  of  its  territory  to  be  made,  M.  Horner  has  kt 
out  from  (rotliaj  where  he  laboured  in  the  obfcrvatory,  and 
has  pone  to  Hambunjfh. 

The  Duke  of  Gotha  has  purchafcd  new  inftrnments  for 
his  beautiful  obfcrvatorv,  and  M.  Von  Zach  continues  the 
printing  of  a  valuable  work,  in  two  volumes  quarto,  on  ihe 
Stars  ;  which  will  loon  anpear. 

In  the  Batavian  Bepublic,  C.  Calkoen  has  gone  to  tak^ 
poiTeiTion  of  the  obfervatory  of  Leyden,  and  has  left  that  of 
Amfterdam  to  C.  Kevfer ;  but  we  have  received  no  obferva- 
tious  except  from  C.  Dutcuhove  at  Utrecht.     The  la  ft  men- 
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tioned  aftronomer  has  caufed  to  be  printed  the  Cofmologic 
Letters  of  Lambert,  tranflated  by  C.  Darquier. 

A  grand  telefeope  of  25  feet  has  been  conftmcled  by  Dr. 
Herfchel  for  Spain;  it  colt  175,000  francs,  (above  7000/. 
Iterling) ;  but  there  is  no  obfervatory  at  Madrid ;  that  of 
Bucn-rctiro  is  not  yet  finiflied.  The  niiniiler  Florida  Blanca 
liad  much  at  heart  a  mufeum  and  obfervatory,  but  the  ar^ 
chite^l  finiflied  neither  of  them.  When  the  war  broke  out, 
the  minider  was  difmiired,  and  aftronomy  in  Spain  has  re- 
mained in  its  former  ftatc  of  torpor.  There  is  fo  little  nionev 
in  that  country,  that  it  is  difficult  to  find  enough  to  defray 
the  fmalieft  e.xpences.  But  the  minifter  Durquijo  feems  to 
be  much  difpofed  in  favour  of  aftronomv,  and,  in  the  mean 
time,  has  enabled  ^L  Chaix  to  make  ufeful  obfervations. 
1  have  thanked  him  in  the  name  of  Aftronomy,  and  he  re- 
turned fuch  an  anfwer  as  increafes  my  hopes. 

M.  Chaix  has  been  charged  in  Spain  with  a  labour  on 
meafures ;  and  we  have  fent  him  from  Paris  an  account  of 
what  was  done  by  Borda,  Mechain,  and  Callini,  in  regard  to 
the  meafure  of  the  pendulum,  which  in  1792  was  found  to 
be  36  inches  8  lines  60  at  10'',  which  is  the  mean  heat  at 
Paris.  This  fuppofcs  the  pendulum  in  vacuo  reduced  to  very 
fmall  arcs.  We  learn  from  the  Journal  of  Jena,  that  the 
firft  volume  of  the  Memoirs  of  the  Academy  of  Lifbon  was 
publiOied  in  1797;  it  begins  at  i7(So.  It  contains  obfcrvar 
tions  made  at  Lifbon  by  ^L  Cuftc^dio  Gomes  de  Villas- 
boas,  and  jNL  Ciera;  bv  ^L  Ceruli  at  Carthagena,  and  by 
IM.  Dorta  and  Barbofa  at  Rio-Janeiro ;  meteorological  obfer- 
vations made  at  Rio-Janeiro;  obfervations  of  the  fatelliies, 
madeatMafra;  an  eloge  of  d'Alcmbcrt.  by  M.  Stockier; 
but  this  eloge  has  excited  perfccution  againft  the  author  in  a 
country  where  tlic  anti-philofophic  tribunal  ftill  calls  itfelf 
the  Holy  Inquifition. 

An  able  artilt  at  Florence,  named  Gori,  has  divided,  with 
great  ingenuity,  a  quadrant  belonging  to  the  obfervatorv-  of 
P.  Xinienez,  occupied  by  the  Scolopies,  and  which  had  ori- 
ginally been  ven*  ill  divided.  We  laiay  hope,  therefore,  for 
fome  obfer\-ation3  from  I'ufcany. 

The  revolution  of  Xr.ples  has  made  that  capital,  the  po- 
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fition  of  which  was  not  accurately  known,  an  objcfl  of  at- 
tention. M.  CaiTella  fcnt  me  fovcral  obfervations  of  eclipfes, 
which  I  have  calculated;  and  I  have  found  the  diftance  of 
Naples  from  the  meridian  of  Paris,  by  the  mean  of  feven 
refults,  to  be  47'  49". 

The  labours  of  M.  Piazzi,  of  Palermo,  muft  have  been 
interrupted  this  year  by  calamity  and  misfortunes;  for  I 
have  received  no  letter  from  the  beautiful  obfervatory  and 
the  able  allronomer  of  Palermo. 

A  Roman  citizen  has  come  to  reinforce  aftronomy  in 
France.  C.  Ciccolini  rcquefted  leave  to  lodge  in  the  Col- 
lege de  France,  in  order  to  obfervc  and  make  calculations 
along  with  us.  lie  has  difplayed  in  this  fituation  as  much 
zeal  as  ability ;  and  we  are  indebted  to  him  for  the  calcu- 
lation of  eel i pies  of  the  fun  obferved  in  this  century,  of 
which  there  had  before  been  no  refults.  He  has  afliftcd  us 
alfo  to  calculate  a  part  of  our  innuenfe  colleftion  of  ftars. 

I  announced  laft  year  that  Coiflini  feemed  difpofed  to  tread 
in  the  ftcps  of  his  anceftors.  His  father,  who  quitted  the 
obfervatory  at  the  fatal  period  of  1793,  has  announced  his 
intention  of  residing  at  Paris;  and  the  Inftitute  has  elected 
him  a  fecond  time  to  a  place  in  the  department  of  agronomy, 
vacant  by  the  death  of  C.  Lemonnier. 

C.  Sorlin  has  joined  us,  and  is  calculating  the  longitudes, 
latitudes,  and  angles  of  pofition  of  fix  hundred  ibrs,  which 
form  the  fundamental  catalogue  of  the  principal  ftars  which 
C.  Lc  Frangais  is  publiihing  in  the  ConnoiJJlnice  des  Terns, 
and  which  he  has  for  feveral  years  been  bringing  to  perfec- 
tion. C.  Sorlin  has  calculated  alfo  a  new  table  of  the  fphc- 
roidal  Jetrrees  according  to  the  dimenfions  we  have  adopted. 

C.  Mougin  has  calculated  the  proceffions  of  the  1500 
i^ars  in  the  Cj7inoiJfancc  dcs  Tans  for  the  year  7,  in  cen- 
tieme-s  and  fcconds;  and  he  is  calculating  for  1800  and  1900 
the  proceffions  of  the  600  ftars  of  the  fundamental  catalogue. 

C.  Bcrnier  of  IMontauban  has  fent  us  calculations  of  ob- 
fervations of  Mercury  and  Venus  made  by  C.  Duc-la-Cha- 
p-L-Ue. 

Several  diiTertations  have  appeared  in  the  public  journals 
©n  the  queftion,  whether  the  year  1800  begins  the  uineteenih 
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century.  In  1700  there  were  many  papers  on  the  fame  fab- 
jeft;  but  it  is  fufficient  to  confider  that  centuries  are  counted 
like  every  thing  elfe,  from  one  to  a  hundred,  and  therefore 
it  is  t8oi  that  muft  begin  the  new  century.  The  only  thing 
that  could  occafion  this  error  is,  the  tranlition  from  17  to 
18  hundreds.  It  has  appeared  to  many  people  that  this  is 
changing  the  century. 

C.  Taillardat  has  publiflied  a  fmall  work  entitled  Horloge 
du  labour  cur  ^  or  an  eafy  method  to  difcover  the  hour  of  the 
night  by  the  afpe6l  of  the  ftars,  with  figures  of  the  conftella- 
tlons,  and  the  months  when  thev  are  feen  in  the  evening. 

The  Marine,  which  is  intimately  connected  with  Aliro- 
nomy,  has  produced  a  memoir  containing  theoretic  explana- 
tions of  a  trigonometrical  chart  for  reducing  the  apparent 
diftance  of  the  moon  from  the  fun  or  a  ftar,  to  the  real  dif- 
tance,  and  to  refolve  other  problems  of  navigation,  bv 
C.  Maingnon,  lieutenant  de  vaifj'eatc.  This  memoir,  and  the 
chart  by  which  it  is  accompanied,  contain  an  ingenious, 
eafy,  and  corre61:  method  of  reducing  diftances  with  a  fcale 
and  compafs  on  one  chart,  inftead  of  the  great  number 
which  have  been  publiflied  by  INIargets ;  and  the  report 
which  C.  Lcveque  has  made  to  the  Inftitutc  on  this  fubjcct 
difplays  great  erudition,  and  contains  important  reflections. 

C.  Ixvcque  has  publiflied  alio,  in  the  CoJinoiJJ'ance  diS 
Terns  for  the  year  10,  an  intcrefting  memoir  on  the  ufe 
which  may  be  made  of  the  horary  charts  of  Marsets  for 
rcfolving  problems,  which  the  author  had  not  in  view,  and 
which  render  them  more  intereluno-  than  was  imasfined. 

The  BibliotbeQue  Brltannique,  an  excellent  journal,  pub- 
liflied at  Geneva,  contains  an  extract  of  feveral  reports  made 
to  the  Society  eftablifhed  in  that  city  for  the  advancement  of 
the  Arts,  on  the  going  of  a  marine  time-keeper,  executed 
laft  year  by  two  Genevan  arti(t>;,  Demole  and  xMagnin,  and 
fubmitted  bv  them  for  examination  to  that  Society,  who 
appointed  a  coniniilTion  to  follow,  at  the  obfervatory,  the 
going  of  that  time-piece. 

It  is  in  the  form  of  a  cylinder,  three  inches  in  diameter 
and  18  lines  in  height,  and  is  fufpended  horizontally  in  a 
double  circle,  after  the  iiianner  of  the  marine  cojupifli'S.     It 
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has  a  co^ipenfation  balance,  according  to  the  principles  tt-' 
plained  in  the  fame  volume  of  the  Bibliothequc  Britanniqne* . 
It  is  movtd  by  <t  fpiral  fpring  rollcJ  up  in  the  forni  of  a  cy- 
linder. The  efcapenicnt  is  dofcribed  in  the  fame  work,  and 
illiiftrated  with  figures.  All  the  friclions,  both  of  the  efcape- 
!i;ent5  and  the  parts  of  the  machine,  arc  performed  on  rubies 
either  plain  or  pierced  ;  and  this  clVcntial  improvement, 
which  renders  the  ufe  of  oil  unncccflary,  had  never  before 
been  carried  to  the  fame  degree  of  perfection. 

Thefe  able  artills  improved  thcmfelvcs  by  a  refidence  of 
feveral  years  at  Paris  with  Ferd.  and  Louis  Berthoud:  they 
afterwards  united  their  talents  at  Geneva,  to  the  great  ad- 
vantage of  an  art  in  uhich  they  have  fo  eminently  diftin- 
suiflicd  themfelves.  C.  Magnin  is  now  travelling  through 
Spain,  to  which  he  has  carried  a  time-keeper  like  that  above 
defcribed.  Thev  make  alfo  portable  chronometers,  with  an 
efcapement  independent  and  a  compenfation  balance,  which 
go  exceedingly  well. 

The  art  of  piercing  ruble?,  formerly  carried  from  Geneva 
to  England  bv  Fatio,  was  a  fecrct  loll;  to  the  countr}'  in  which 
it  was  invented.  Thefe  artifts  liave  again  naturalifed  it,  for 
they  cut  and  pierced  themfelves  all  the  rubies  they  employed. 

C.  Louis  Berthoud  has  alfo  broiight  a  workman  to  Paris, 
and  he  will  do  the  fame  thing  in  future  in  regard  to  the 
chronometers  with  which  he  will  enrich  the  navv.  The 
minifter  has  entrufted  me  with  one,  the  exaflnefs  of  which 
is  of  the  utmolt  value  for  the  eorrefpondenee  of  the  five  ob- 
fervatories  of  Paris. 

I  hoped  that  my  aerial  voyage,  on  the  25th  of  July  1799, 
would  have  procured  me  fome  knowledge  refpecling  the  fcin- 
tillation  of  the  Itars  and  the  nature  of  the  atmofphere ;  but 
I  was  deceived  bv  the  perfon  to  whom  I  gave  mv  confidence, 
and  for  whom  I  bra\cd  the  public  opinion.  I  was  not  able 
to  afcend  to  a  fufficient  height,  but  this  atmofpheric  prome- 
nade enabled  me  to  make  fome  ufeful  remarks  on  aerial 
cvirrcnts.  On  fctting  out  from  Tivoli  the  air  appeared  to  me 
perfectly  calm,  and  there  did  not  leem  to  be  the  leafi.  wind, 
yet  I  perceived  that  the  balloon  advanced  tow^ards  the  eaft.    I 
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fofe  to  the  height  of  250  toifcs,  and  advanced  at  the  rate  of 
lix  leagues  fcr  hour.  The  diitftion  of  the  clouds,  which  I 
had  examined  before  I  fet  out,  was,  on  the  contrary,  towards 
the  welt :  thus  I  experienced,  that  when  a  local  caofc  impeb 
the  lower  part  of  the  atmofpherc  towards  the  weft,  that  above 
takes  its  place,  and  proceeds  towards  the  ea ft.  Of  the  two 
balloons  which  I  fcnt  oft'  before  me  for  the  fake  of  trial,  one 
rofe  to  the  height  of  300  toifes,  and  directed  its  courfe  to- 
wards Monfort ;  the  other  rofe  to  about  the  heigiit  of  600 
toifes,  and  proceeded  towards  Rambouillet,  which  made  iix 
degrees  of  difteren-ce.  Thus,  in  300  toifes  the  windclianged 
lix  degree?,  Bv  riling,  therefore,  more  or  lefs,  we  fhall  one 
day  be  able  to  vary  our  direction.  The  inclined  planes  of 
C.  Tetu  Brefti,  at  Bellevue,  aftbrd  us  the  means  of  varvliii!; 
thefe  directions  much  more  j  ami  I  hope  tluat  a  proof  of  it 
will  be  feen  next  fumnier. 

A  large  balloon  of  nine  feet,  which  was  let  off  next  morn- 
ing, rofe  much  higher,  and  fell  at  Coucv,  23  leagues  to  the 
iiorth-caft  of  Paris,  having  proceeded  at  the  rate  of  eight 
leagues  per  hour.  It  directed  itfelf  towards  Maefiricht  and 
Iliiremonde,  while  the  clouds  were  proceeding  in  the  direc- 
tion of  Joinvillc  and  Conftance  towards  the  fouth-weft. 
Between  the  two  dirciftions  one  mioht  have  chofen  for  every 
part  of  Germany.  Thus,  the  prcjed;  which  I  had  announced 
of  going  to  Gotha  w  as  not  chimerical,  as  alTerted  ;  nothing- 
would  have  been  nccellary  but  to  choofe  the  height.  The 
velocity  of  eight  leagues  per  hour  was  indicated  alio  by  tin: 
excurfion  of  (jurncrinon  the  28th  of  Thermidor,  vcar6,  wlio 
went  from  Rofni  to  Chalons  in  four  hours.  Tvkeniy-four 
hour?,  therefore,  would  have  been  fufticient  to  go  to  Gotha, 
"which  was  the  term  of  my  defires  and  niv  h.opes. 

My  aeroftatic  globe  turned  fix  times,  which  fiiewcd,  that 
in  a  current  of  air  of  twentv  feet  in  height,  there  is  a  fenlible 
difference  of  force  and  velocity;  but  probably  bv  riling  mi\ch 
hitrher,  I  Ihould  have  found  more  regularltv. 

I  faw  alfo,  by  the  agitation  of  my  barometer,  that  the  fta- 

bilitv  of  the  boat  was  not  fufticiently  conftant  to  enable  me 

to  obferve  it  with  my  glalTe>;  but  at  a  greater  height  I  ihould, 

without  doubt,   have  found   more  ftabilitv :    befides.  as  on 
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hoard  fliip,  we  might  employ  inftruments,  which  woul<J 
obviate  the  inconvenience  of  motion. 

There  have  been  periods  when  an  aftronomer  would  have 
been  glat:  to  rife  above  the  clouds,  Le  Gentil  went  to  India 
in  1760  to  obt'erve  the  tranfit  of  Venus  :  by  the  war  he  was 
deprived  of  an  opportunity  of  obferving  that  of  1761 ;  he  was 
obliged,  therefore,  to  wait  for  that  of  1769  ;  but  he  was  agrain 
difappointed  by  clouds.  He  had  travelled  then  ten  thoufand 
leagues,  and  employed  ten  years  for  an  obfervation  which 
he  did  not  make.  If  he  had  been  in  poifeffion  of  an  aero- 
ftatic  globe,  this  long  voyage  would  not  have  been  loft  to 
aftronomy ;  and,  as  aftronomcrs,  we  have  reafon  to  congra.- 
tulate  ourfelves  on  the  noble  difcovery  of  Montgolfier. 

The  froll,  during  winter,  afforded  an  opportunity  alfo  for 
meteorological  experiments.  C.  Foureroy  repealed  that  of 
the  congelation  of  mercury :  at  36  degrees  it  began  to  lofe 
its  fluidity,  and  at  32  became  folid. 

It  now  remains  for  me  to  fpeak  of  the  lofles  which  aftro- 
nomy has  fuftained  this  year.  The  firft,  and  moft  remarkable, 
is  the  death  of  John  Charles  de  Borda,  on  the  19th  of  Fe- 
bruary 1799.  He  was  born  at  Dax  on  the  4th  of  May  1733. 
He  was  firft  in  the  light  horfe,  and  afterwards  in  the  engi- 
neers. Li  1769  M.  De  Roquefeuil  induced  him  to  enter  into 
the  navy,  where  his  mathematical  knowledge  might  render 
him  of  more  utility.  In  1754  he  was  received  into  the  Aca- 
demy of  ^itnces,  where  he  was  always  confidered  as  one  of 
the  firft  geometers.  In  1771  he  undertook  a  vovage  to 
America,  in  the  Flora,  with  Verdun  and  Pingre.  The  re- 
fults  appeared  in  1778  in  two  volumes  quarto,  the  greater 
part  of  v.hich  were  due  to  his  labours.  In  1774  he  under- 
took a  vovatre  to  the  Azores,  the  Cape  \*erd  illands,  and 
the  coall  of  Africa.  The  manufcript  exlfls,  and  contains 
manv  obfervations,  which  render  the  publication  of  it  de- 
iirable.  I  do  not  fpeak  of  his  learned  refearches  on  the  re^ 
fiftance  of  fluids-,  v.hich  are  in  the  memoirs  of  the  Academy 
for  1763  and  1767,  lince  I  have  nothing  to  recall  here  but 
•what  he  has  done  for  aftronomv  and  the  marine.  But 
C.  Lefevre  Ginoau  will  read  publicly  in  the  Infiitute  a  more 
particular  eloge  of  this  illuftrious  academician.     By  ferving 
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in  the  American  war  with  d'Eftaing  in  1777  and  1778^  his 
health  was  impaired,  but  he  ftill  employed  himfelf  in  ufetul 
labours.  In  1778  he  introduced  into  aftronomy  and  the 
navy  multiplying  circles,  invented  by  Tobias  Mayer,  ofthje 
importance  of  which  no  one  had  before  been  fenfible.  He 
brought  them  to  perfection,  and  by  thefe  means  rendered  an 
eflential  fervice  to  aftronomy  and  navigation. 

In  1792  he  invented  inftruments  and  methods  for  obferv- 
ing  the  length  of  the  pendulun),  with  a  precifion  before  un- 
known ;  and  metallic  rules  for  meafuring  bafes,  intendecNto 
give  the  real  lensith  of  the  meridian.  Thefe  inftruments 
wevt  of  great  utility  for  that  great  and  important  labour.  As 
refra6lions  were  neceflary  in  this  labour,  he  made  experi- 
ments and  theoretical  refearches  worthy  of  a  great  geome- 
trician. They  are  preferved  among  his  papers,  and  a  large 
memoir  by  him  is  ready  to  be  printed. 

He  caufcd  to  be  calculated  at  his  houfe,  and  at  his  own 
expence,  the  logarithms  of  the  decimal  parts  of  the  circle, 
according  to  the  new  divifion  into  400  parts ;  and  defrayed 
the  expences  alfo  of  printing.  The  publication  of  it  is  im- 
patiently expefted. 

I  have  publiftied  in  my  Abridgement  of  Navigation  his 
new  method  for  gauging  veffels,  together  with  the  tables. 
He  was  infpc6lor  of  the  dock-vards  :  in  this  fituation  he  was 
ufeful,  and  Government  had  the  greateft  confidence  in  his 
talents. 

C.  Lemonnier  died  at  his  feat  at  Herds,  near  Baveux,  on 
the  2d  of  April.  He  had  been  loft  to  us  ever  fmce  the  loth 
of  November  1791  :  three  years  ago  I  irave  an  account  of  his 
uieful  labours,  but  the  laft  epoch  of  this  memorable  life 
ought  to  be  confecrated  in  the  prefent  hiftory.  I  wifhed  to 
infert  in  the  firft  volume  of  the  Hi/hire  CclrJ?t:,  now  printing, 
a  part  of  the  obfervations  of  mv  illuftrious  mafter:  nothino 
•would  have  been  fo  defirable  as  to  render  this  teftimony  to 
his  memory,  which  would  have  been  at  the  fame  time  a  tef- 
timony of  my  gratitude;  but  I  was  not  allowed,  notwith;. 
ftanding  my  zeal  and  entreaties,  to  have  any  communication 
with  his  manufcripts  :  I  do  not  know  what  will  become  of 
th^jn  in  hands  foreign  to  altronomy,  and  which  feem  as  inr 
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Ciiflerent.  for  t!\c  glory  of  a  father  as  for  the  fciences,  which 
he  cultivated  for  fixty  years  with  fo  much  fucccfs. 

Joleph  Licfganig,  formerly  a  Jefuit  at  V^iennn,  died  at 
Lambcrg,  iii  Aullrian  Poland  or  Galicia,  on  the  4th  of 
March  1799,  at  the  age  of  81.  Wc  arc  indebted  to  hiiu 
for  the  mcafurement  of  degrees  in  Hungary  and  Auftria  in 
1769,  He  came  to  fee  me  when  I  paflcd  through  Venice 
\i\  1765,  and  I  tlien  admired  his  talents  and  zeal. 

On  the  24th  of  February  we  loft  Profelfor  Lichtcnbcrg, 
at  Gottingen,  to  whom  we  were  indebted  for  the  poftliumous 
works  of  Mayer  in  1775. 

M.  Strnadt,  (we  pronounce  Strenat,)  the  aftronomcr  of 
Prague,  long  known  by  many  ufefui  obfervations,  died  on 
the  24th  of  September.  Bernoulli,  when  he  gave  an  account 
in  1776,  in  the  firft  volume  of  his  Nouvcllcs  Littcraires,  of 
the  memoirs  printed  at  Prague,  announced  that  there  were 
among  them  memoirs  of  AI.  Stepling,  who  was  director, 
and,  in  fome  meafure,  founder  of  the  obfervatory,  and  of 
M.  Strnadt,  who  was  his  afiiftant.  Since  that  time  he  never 
ceafed  to  obferve,  as  may  be  feen  in  the  Ephcmerides  of 
Berlin,  and  in  other  works.  M.  David,  his  afliftant  in  the 
obfcrvatory,  has  fucceeded  him  as  director. 

We  have  learned  alfo  from  Sweden,  the  death  of  L  H. 
Lindquift,  Profeffor  of  Mathematics  at  Abo  in  Finland, 
who  has  publiflied,  in  the  Tranfaclions  of  the  Academy  of 
Stockholm,  many  interefling  memoirs. 

On  the  17th  of  November  1798,  we  loft  a  valuable  ama- 
teur of  aftronomy,  the  bifliop  of  Tranfvlvania,  Count  dc 
Eatthiani,  vvjio  eftabliflicd  an  obfervatory  at  Carlfbourg,  to 
which  he  has  bequeathed  30,000  florins  and  a  beautiful  li- 
brarv.  He  was  born  on  the  30th  of  January  1741,  and  was 
made  bifliop  on  the  25th  of  January  ijcSi. 

The  bifliop  of  Erlang  (x^gria)  Count  Charles  Efterhazi, 
founder  of  the  obfervatory  where  M.  Madaralfy  obfcrvcd-i 
<{ied  on  the  6lh  of  ^^larch  1799. 
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III.   On  the  -jarious  EffeSs  produced  hy  the  NuturCy   Ccn~ 
frejfion^  and  Velocity  of  the  Air  ufed  in  the  Blajl-Furnace .^ 
By   Mr.  David  Mushet,    of  the    Clyde  Iron-iVcrks, 
■  Communicated  hy  the  Author. 

[Concluded  from  Page  70.] 

A  HA\"E  explained  the  neceffity  of  juft  proportions  exifting 
betwixt  the  area  of  the  interior  of  the  blalt-furnace,  the 
quantity  of  air  thrown  in  per  minute,  and  the  quaht)  of 
coal.  The  various  modes  of  blowing,  and  their  refpective 
effects,  deduced  from  ftrict  obfervation,  w^ere  alfo  attended  to. 
We  have  now,  3d,  to  adduce  examples  where  the  various 
changes  of  the  atmofphere,  as  to  heat  and  preffure,  occafioa 
the  moft  fenfible  diiference  in  the  quantity  of  materials  con- 
fumed,  and  in  the  quality  and  quantity  of  metal  produced. 

It  has  been  already  demonftrated,  that  the  air  inWiater, 
by  containing  lefs  moifture,  is  more  proper  for  combuftion, 
and  more  calculated  to  produce  carbonated  crude  iron,  than 
the  air  exifting  at  any  other  feafon.  From  this  fuperior 
quality  the  manufacturer  obtains  advantages,  which  induce 
him  to  Willi  for  a  continuance  of  cool  air  throughout  the 
whole  year.  Thefe  eflfecls  are  not,  however,  uniform ;  they 
depend  ereatly  upon  a  light  or  heavy  atmofphere.  The 
keener  and  more  ilill  the  air,  the  more  rapid  the  combuf- 
tion. Durinor  a  fevere  tVoft,  the  defcent  of  the  materials  is 
facilitated  from  ~  to  ,-y  mere  than  in  rainy  or  hazy  wea- 
ther, and  at  the  fame  time  the  quality  of  the  iron  is  rather 
improved  than  impaired.  When  a  change  from  froft  to  fnow 
or  rain  takes  place,  the  effefts  frequently  become  almoil  im- 
mediately obvious :  the  colour  of  the  flame  at  the  furnace- 
head  is  chaucred  ;  the  tuyre  of  the  furnace  inflames,  and  burns 
with  great  violence  ;  the  lava,  as  it  tlows  from  the  notch  ci 
the  dam-ftone,  becomes  lengthened  and  tenacious  j  the  form 
of  it  is  chanoed,  and  the  coljur  undergoes  the  moft  vifible 
alterations;  the  iron  no  longer  retains  its  complete  laturalion 
of  carbon,  but  flows  out  feniibly  impaired  of  its  fluidity, 
and,  when  cold,  the  privation  of  carbon  is  moft  evident  by 
the  examination  of  its  frafture. 
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When  fuch  confequences  arife  from  the  tranfiilon  lb  fre-. 
quent  in  winter  from  froft  to  thaw,  it  will  be  cafily  con- 
ceived that  the  change  effecled  during  the  milder  and 
warmer  months  muft  produce  proportionally  additional  ef- 
fe6ls.  The  increafe  of  temperature  by  taking  up,  and  hold- 
ing in  folution,  a  much  greater  portion  of  aqueous  vapour, 
will  account  for  the  ordinary  effects  which  are  annually  obr 
fervable  in  every  work.  Where  thefe  pernicious  confequences 
-approach  to  extremitv,  a  folution  of  the  phenomenon  will 
likely  be  obtained  by  the  examination  of  the  blowing-appa- 
ratus. If  air  is  fitted  for  combuftion  in  proportion  as  it  is 
free  from  watery  folutions,  we  are  not  to  expect  fimilar  re- 
fuhs  from  thefe  blall-furnaces  in  fummer,  wiiich  are  blown 
by  air  from  the  regulating  cylinder,  and  thofe  blown  by  air 
from  a  water  or  air-vault.  I  have  for  years  feen  this  faft 
verified,  and  fuperior  quantity  and  quality  of  iron  during  the 
hot  weather,  obtained  from  a  furnace  excited  by  means  of 
blail,  from  the  fimple  regulating  cylinder,  with  a  lefs  pro- 
portion of  fuel  than  from  furnaces  whofe  air  was  exprefled 
by  means  of  the  water  or  air-vault.  Obfervations  thus  made, 
where  everv  dav  the  effects  of  the  different  means  could  be 
juftly  eff:imatcd  and  compared,  have  led  me  to  the  following 
conclufion  :  That  the  quality  of  the  air,  as  furniflied  us  by 
nature  in  our  atmofphere,  is  uniformly  more  fit  for  the  ma- 
nufacture of  crude  iron  to  profitable  account,  when  difcharoed 
fimply  by  means  of  cylinders  and  piftons,  than  when  brought 
into  contaft  with  moillure  cither  in  the  water-vault  or  air- 
vault. 

So  imperfect  has  ihe  quality  of  the  fummer  air  been  found 
in  this  country  for  combuftion,  where  the  water-vault  was 
ufed,  that  experiments  have  been  made  to  repair  the  defi- 
ciency of  efFe6t  by  introducing  fteam  into  the  furnace  by  means 
of  an  aperture  above  the  tuvfe.  '  The  inducing  motive  to  this 
a«9;,  was  a  belief,  ihat  combultion  was  diminifiied  in  conie- 
quence  of  a  diminution  of  o.xvgen  gas  during  the  fummer; 
tliat,  bv  introducino-  water  upon  a  furface  of  materials  io-nitcd 
to  whitenefs,  decompOiition  would  enfue,  a  larger  quantity  of 
oxygen  would  then  he  prelcnted  to  the  fuel,  and  fuperior 
i'fleitSj  as  to  combuilioii,  obtained  in  this  manner  than  hi- 
'  '  "  ihufto 
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therto  wtnefled.  The  idea  was  ingenious^  and,  in  its  appli- 
cation to  the  manufacture  of  caft  iron,  original ;  but  the 
whole  train  of  fa6ls,  laid  down  in  this  and  former  papers,  as 
to  the  effects  of  a  fuperabundant  quantity  of  oxygen,  was 
overlooked.  The  event  proved  in  the  mod  complete  manner, 
and  on  a  great  fcale,  the  pernicious  efi'ecls  of  moifture.  The 
furnace  gradually  became  cooled  where  the  fleam  entered  ; 
the  heat,  fet  free  by  the  decompofition  of  the  water  and  the 
difenga2:ement  of  oxygen,  increafed  to  an  alarming  pitch  a 
confiderable  way  up  the  furnace ;  the  quality  of  the  iron  be- 
came brittle,  and  as  white  m  the  frafture  as  filver ;  the  in- 
trodu6lion  of  the  (leam  was  ftill  continued,  the  defcending 
materials  were  inftantly  robbed  of  their  heat  to  facilitate  the 
decompofition  of  the  water,  and  by-and-by  the  furnace  clofed 
entirely  over,  and  the  experiment  ceafed  *. 

This  experiment,  performed  in  a  furnace  18  feet  high,  is  a 
complete  proof  that  heat  is  difengaged  from  bodies  while  thev 
pafs  from  the  fluid  to  the  aeriform  ftate.     The  firft  inflant  of 
the  difcharge  of  ftcam,  a  \tYy  confiderable  portion  of  heat 
would  be  withdrawn  from  the  fufing  materials  and  united  to 
the  water.     This,  in  its  turn,  would  be  ignited  to  whitenefs, 
and  decompofed  upon  the  metals  and  cokels,  in  a  fuperior  re- 
gion of  the  furnace.  The  procefs  continuing  for  feveral  hours, 
the  materials  at  the  tuyre  were  at  lafl  fo  completely  deprived 
of  the  caloric  by  the  continual  torrent  of  fleam,  that  they  lofl 
fluidity,  cooled  rapidly,  and  at  lafl  became  biici'.     Had  an- 
other aperture  for  ftcam  and  for  air  been  opened  above  thefe, 
now  entirely  fliut  up  bv  the  confolidated  materials,  the  fame 
effecls  would  have  been  produced;  the  Immenfe  quantity  ot 
caloric,  difengaged  bv  the  decompofition  of  the  ignited  water, 
would  now  approach  nearer  to  the  top  of  the  furnace,  an- 
other Ifratum  of  fuGng  materials  would  again  become  con- 
folidated, till  in  the  end  the  whole  furnace  would  be  fet  fafl 
from  lop  to  bottom.     From  the  introduiSlion  of  fteam  into 
the  blad-furnace,  either  as  fuch,  or  under  a  fuperior  degree 

■'•  The  refpeflable  and  ingenious  author  of  this  experiment  is  among 
-  :■  firft  in  the  iron  trade  who  devotes  a  liberal  and  fcientific  education  to 
tne  improvement  of  this  favourite  branch  :  from  his  lituation,  talents,  and 
•jiportunitv,  much  may  be  expefted. 
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of  expanfivc  force,  the  following  important  truths  may  b^ 
learned  :  That  the  quantity  of  oxygen  which  enters  into  our 
atmofpheric  compound  is  generally  more  fit  for  the  manu- 
facture of  the  fuperior  qualities  of  crude  iron  than  afiy  mix- 
ture which  may  be  furnifljcd  by  the  addition  of  water :  that, 
although  the  decompofition  of  water,  by  furnifliing  a  fuperior 
quantity  of  oxygen,  and  by  throwing  oft' a  relative  proportion 
of  caloric,  increafes  the  effe6ls  of  combulVion  immediately  in 
the  vicinity  of  this  chemical  analyfis ;  yet,  as  the  water  had 
prcvioufly  abftraCled  the  heat  neceflary  to  its  decompofition 
from  the  inferior  flrata,  a  greater  quantity  by  no  means  exifts 
in  the  furnace.  The  water,  in  fa6l,  only  ferves  as  a  medium 
to  convey  the  heat  from  one  particular  fpot,  but,  by  attempt- 
ing to  fly  off  with  it,  meets  decompofition,  and  renders  up 
not  only  the  abftrafted  heat,  but  that  which  was  contained 
in  the  oxygen  of  its  decompofition. 

4th,  The  compreflion  and  velocity  of  the  air  difcharged 
into  the' furnace,  confiderably  aHedl  the  refults  of  the  fmelt- 
ing  operations.  Jn  the  confidcration  of  this  fubje6l,  the  va- 
rious qualities  of  coals  will  be  found  to  have  an  intimate 
connection  with  the  area  of  the  difcharging-pipe  and  the 
comprefiRon  of  the  l)laii.  It  has  already  been  more  than 
once  obferved,  tliat  a  ibft  or  mixed  quality  of  coal  is  more 
fufccptible  of  combuftion  than  either  the  fplint  or  clod-coal : 
the  confcquence  of  this  is,  that,  milefs  the  neceflfary  com- 
prefiSon  of  air  is  ufed,  decompofition  is  too  early  accom- 
pliflied,  and  the  cokes  become  oxygenated  by  combufi:ion  in. 
a  greater  ratio  than  is  proper  for, the  carbonation  of  the  me- 
tal. To  avoid  this^  the  column  of  air  ought  to  be  difcharged, 
in  the  cafe  of  foft  coals  being  unavoidably  ufed,-  under  fuch  a 
degree  of  compreffion,  as  to  refift  entire  decompofition  in  the 
ignited  paflage.  In  that  cafe,  the  iron  does  not  fo  immedi- 
ately come  into  contact  with  oxygen,  as  the  decompofition 
is  chiefly  effe6led  in  the  fuperior  Itrata  of  the  feparating  ma- 
terials. Under  the  former  circumfiance,  of  a  loofe  uncon- 
nected fi;rcam  of  air  being  thrown  upon  cokes  eafily  com- 
buftible,  the  quality  of  the  metal,  with  the  fame  quantity  of 
fuel,  becomes  oxygenated,  the  tuyre  becomes  fiery,  and  fre- 
quently emits  fparks  of  rrietallic  oxyd.     The  feparating  iron' 

may 
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may  be  viewed  as  it  oozes  from  the  ore  in  fmall  globular 
niaires,  frequently  on  fire,  changing  its  ftate  to  that  of  an 
oxyd.  The  combination 'of  oxygen,  by  altering  its  denlity, 
makes  it  fubjecl  to  the  re-aclion  of  the  blaft,  which  at  times 
gives  it  a  dirc<5lion  from  the  tuyre  with  coniiderable  violence. 
Thofe  parts  of  the  iron  (by  far  the  greateft)  thus  oxydated, 
which  efcape  not  at  the  tuyre,  mix  along  with  the  fufed 
earths  of  the  ores  and  limeftone,  alter  their  colour,  and  fiow 
from  the  furnace  more  unrevived  than  at  their  firft  intro- 
du6l;on.  It  is,  hovv-ever,  very  different,  even  with  this  in- 
ferior quality  of  coal,  where  the  denfity  of  the  blaft  is  pro- 
portioned to  the  inflammability  of  the  fuel.  Qualities  and 
quantities  of  crude  iron  may  be  produced  from  this,  equal 
to  thofe  from  coals  reckoned  of  a  fuperior  nature.  The 
metal  becomes  as  highly  faturated  with  carbonic  prin- 
ciple as  that  made  from  clod  or  iplint  coal.  The  tuyre 
evinces  that  decompofition  is  effected  in  its  proper  place. 
The  fluid  maffes  of  iron,  as  they  become  exprefled  from 
the  ore,  are  fliivered  into  fpray,  before  the  denfe  column 
of  air,  without  exhibiting  the  leaft  fvmptom  of  decompo- 
fition. They  again  unite  under  the  level  of  the  blaft,  in- 
creafe  in  fizc,  and  link  through  the  fluid  ftratum  of  earths  to 
the  bottom  of  the  furnace.  This  fail  hc^lds  out  one  of  the 
ftrongeft  proofs  of  the  great  affinity  which  carbon  and  iron 
mutually  pofl'efs  towards  each  other.  In  the  Cafe  of  the  iron 
fcparating  in  an  oxygenated  ftate  deftitute  of  carbon,  it  imme- 
diately falls  a  prey  to  its  affinity  for  oxygen.  In  the  latter 
cafe,  the  iron,  being  completely  carbonated,  reHfts  decompo- 
fition by  the  fdcrifice  of  a  very  fmall  portion  of  its  carbon.: 
it  further  proves,  that  the  affinity  of  oxygen  is  greater  to 
carbon  than  to  iron;  and  that,  before  iron  becomes  oxv- 
Uated,  all  the  carbon  is  taken  up. 

The  continuity  of  the  particles  of  fplint  coals  renders  the 
cokes  of  difficult  combuftion,  capable  of  withftanding  a  moft 
powerful  difcharge  of  air,  in  quantity  and  in  the  degree  of 
compreflion,  withcut  entailing  effefts  fimilar  to  thofe  pro- 
duced with  the  ufe  of  fofter  coals :  this  renders  the  opera- 
tions with  fplint  coal  lefs  fubje6l  to  cafualty  and  to  change. 
Carbonated  iron  with  a  proper  blaft  js  more  uniformly  ob- 
tained, and  frequently  a  very  fuperior  quantity.      Similar 

effects 
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efi*C(9;s  arc  produced  with  the  clod  coal,  but  in  a  more  emi- 
nent degree.  Difcharging-pipcs  arc  ufed  four  inches  in  the 
diameter,  and  the  comprcfiion  only  equal  to  two  pounds  on 
the  Iquare  inch  ;  yet  the  fame  fatal  efi'e6ls  are  not  known  as 
i[i  the  nfe  of  foft  coal,  which,  with  fuch  a  column  of  air, 
would  require  the  preUlire  to  be  equal  to  3  ^  pounds  upon  the 
fquare  inch  at  leaft* 

5th,  Upon  the  form  and  conftruftion  of  the  difcharging- 
pipe  effects  of  more  confidefable  importance  depend  than  is 
either  generally  allowed  or  even  conceived.  At  fome  iron- 
works, no  peculiar  ihape  is  adopted  :  if  the  tube  is  fufficient 
to  convey  the  air,  and  the  mouth  of  it  nearly  of  the  fize 
wanted,  the  interior  conftruftion  is  entirely  overlooked.  This 
indifference,  however,  is  by  no  means  general  :  variouflv 
conftruiled  pipes  are  ufed  at  different  works,  and  at  fome 
places  it  is  preferred  to  throw  in  the  air  from  two  pipes 
whofe  areas  are  only  equal  to  one  of  the  ufual  fize. 

The  various  fliapes  may,  in  point  of  the  principle  of  their 
conilru6lion,  be  reduced  to  three,  (See  Plate  V.  Fig.  i,  2. 3.) 
To  underftand  properly  the  objei:tionable  parts  of  the  con- 
Uruclion  of  nofe-pipcs,  it  mull  be  rccollccied,  that  much 
has  been  faid  to  depend  upon  the  blalt  reaching  the  oppofite 
extremity  of  the  furnace,  as  little  impaired  of  the  compaclnefs 
and  velocity  of  its  original  dii'chargc  as  pofliblc.  When  it 
is  otherwife,  the  refults  in  the  internal  Operations  of  the  fur- 
nace muft  be  confequcntly  altered.  If  the.  compreflion  is 
dimini(hed  |  or  %  wlien  it  reaches  the  oppofite  wall,  de- 
compofition  in  that  portion  mu(i  be  effetled  before  the  air 
has  attained  its  elevated  fituation  in  the  furnace.  It  is  even 
poflible  to  difperfe  the  whole  column  of  air  in  fuch  a  manner 
that  the  ignited  materials  of  the  oppofite  fide  may  receive 
little  of  its  effects  to  promote  combullion. 

The  difcharging-pipe  Fig.  i*  is  frequently  ufed :  its  length' 
IS  12  inches  or  more;  tlie  difcharging  aperture  3  inches,  the 
other  end  5  inches ;  but  this  is  arbitrary,  depending  upon 
the  fize  of  the  adjoining  pipe.  From  a  pipe  thus  conftructed, 
the  air  difperfcs  or  diverges  too  fuddenly^  and  at  a  fma^l  dif- 
tance  from  the  orifice,  a  coafiderable  portion  of  it  anfwers 
but  imperfectly  tlx;  purpofes  of  combufuon.  Part  of  it  i^ 
i'peedily  deeompofed;;  and  the  oxygen  bfought  into  immediate 
8  contact 


On  lie  Cure  of  Affecl'ions  from  the  Poifon  ofLcuiL       i  ig 

conta6l  with  the  iron.  The  quantity  of  metal  i&  reduced  by 
the  former,  and  the  quality  injured  bv  the  latter.  Though 
k)ng  cuftom,  by  a  continued  ufe  of  fuch  fliaped  pipes,  has 
prevented  their  pernicious  effects  from  being  obfcrved,  yet 
ihev  muft  prove  in  many  cafes  detrimental  to  the  cecononn- 
cal  diltribution  of  air,  and  the  manufacture  of  iron. 

Fiop.  2.  reprefents  a  nofe-pipe,  of  another  conftrudion,  even 
more  exceptionable  ;  becaufe  the  air  difperfingftill  more  fud- 
denly,  in  a  degree  fomewhat  proportionate  to  the  more  fud- 
den  contraction  of  the  pipe,  a  confiderable  quantity  never 
enters  the  furnace,  but,  ftriking  on  the  exterior  wall,  is  thence 
repelled. 

Adifcharging-pipe  conftrufted  as  in  Fig.  3.  would  obviate, 
in  a  great  meafure,  the  imperfections  of  the  two  former:  the 
length  of  the  tapered  piece  is  12  inches,  of  the  ftraight  pipe, 
6  inches  ;  extreme  diameter  as  in  the  others,  5  inches;  dia- 
meter of  ftraight  pipe,  3  inches.  From  fuch  a  pipe  it  is  con- 
ceived that  the  blaft  will  proceed  to  the  greateft  poflible  dif- 
tance  unimpaired  in  com.preffion  and  velocity.  So  far,  there- 
fore, as  the  abfolute  force  of  the  blaft  and  breadth  of  the  fur- 
nace will  permit,  decompofition  will  ba  prevented  on  the  level 
of  the  pipe,  and  the  manufacturer  freed  from  the  evils  which 
I  have  above  detailed,  as  attendant  upon  decompofition  in 
that  quarter. 


iV.  Communicaiion  from  Mr.  Henry  Clutterbuck, 
Surgeon  to  the  Unh-erfal  Roval  Dlfpenfary,  on  the  Cure 
of  thoje  Ajftdions  ii-hich  arife  from  the  Pcifoii  of  Lead. 

To  the  Editor  of  the  Fhihfophical  Magazine, 

SIR, 

T 

X  HE  extenfive  circulation  of  your  Magazme  amongft  tbc 

manufacturing  clafTes  of  the  community,  appears  to  me  to 

render  it  a  proper  vehicle  for  the  following  communication. 

Should  you  be  of  this  opinion,  your  infertion  of  it  will  oblige. 

Sir,  your  humble  Servant, 

H.  CLUTTERBUCK. 

Walbrook,  March  7,  i  ?:•■:. 
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IN  the  year  1794  I  publiflied  a  fmall  pamphlet*  contain- 
jpg  an  account  of  the  efficacy  of  mercury  in  removing  the 
effet^^s  of  the  poifon  of  lead  on  the  conftitution  of  thofe  em- 
ployed in  working  with  that  metal.  As  the  praftice  then  re- 
commended  feems  to  me  to  have  engaged  lefs  attention  than 
its  importance  merits,  I  wifli  here  to  recapitulate,  as  briefly 
as  poflible,  the  fafts  then  dated,  and  to  add  fuch  further 
obfervations  as  my  fubfequent  experience  has  fuggefted  rela- 
tive to  the  fubje(9:. 

I  hardly  need  ftate  to  you  the  great  number  of  perfons 
who,  in  the  courfe  of  their  occupations,  are  employed  about 
this  poifonous  mineral ;  .nor  how  large  a  proportion  of  thefe 
fuffer  the  agony  of  colic,  followed,  in  many  cafes,  by  the  lofs 
of  the  ufe  of  their  limbs,  difqualifying  them,  in  a  fliort  time, 
from  earning  their  fubfiflence.  The  white- lead  manufa6to- 
ries,  the  work-(hops  of  the  plumber,  the  glazier,  and  the 
painter,  afford  too  many  proofs  of  the  truth  of  this.  The 
frequent  inefficacy  of  the  ordinary  methods  of  treatment  in 
thofe  cafes  is  well  known.  The  fuggcftion,  therefore,  of  a 
mode  of  relief  more  powerful  than  thefe,  and,  in  recent 
cafes,  almoft  certain,  muft  be  allowed  to  be  a  thing  of  no 
inconfiderable  moment.  Such  a  remedy,  I  venture  to  fay, 
will  be  found  in  mercury.  At  the  time  of  publifliing  my 
former  remarks  on  the  fubjeft,  I  had  tried  its  powers  in  eight 
inftances  orilv,  in  all  of  which  it  afforded  the  moft  ftrik- 
ing  relief.  The  truth  of  this,  I  fhould  obferve,  did  not  then 
reft  on  my  own  teftimouy  alone,  but  was  confirmed  by  that 
of  the  Phyficians  of  the  Difpcyifary,  my  colleagues  at  tlje  time. 
The  trials  which  I  have  fince  made  and  witneffed,  though  not 
invariably  attended  with  fuccefs,  have  afforded  ample  proof 
of  the  powers  of  the  reniedy  in  queftion,  which  Dr.  Bradlev, 
now  Phyfician  to  the  VV^eftminfter  Hofpital,  did  not  hefitate, 
in  his  letter  to  me  on  the  fubjeft,  to  call  a  fpccijic  in  thofe 
diforders. 

The  affe6llons  commonly  induced  on  the  body  by  the 
poifon  of  lead  are,  violent  colic,  wdth  obftinate  coilivencfs, 

'*■  Account  of  a  new  and  l\:ccersfiil  J.Itthod  of  treat\ng  tliofe  Affe£lions 
wh'.rh  arife  fio;n  the  Poifon  of  LciJ.  Primed  for  Boofcy,  Broad -ftrett, 
LonJoa. 
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rclievable  only  by  the  moft  aftive  purgatives,  and  very  fre- 
r[uently  recurring;  pains  refembling  rheumatifm,  about  the 
arms  and  fliuulders ;  head-ach  ;  cramps  of  the  legs,  and 
oftentimes  feverc  fits  of  the  gout  in  the  extremities;  palfied 
ftate  of  mufcles  of  the  arms  and  hands,  taking  away  all  power 
of  grafping  any  thing,  and  even  of  lifting  the  hand  to  the 
mouth ;  and,  not  unfrequently,  epileptic  convulfions. 

Ttie  remedies  commonly  employed  for  the  relief  of  thefe 
dreadful  fymptoms  are,  purgatives  of  different  kinds,  efpe- 
cially  caJJor  oil-,  volatile  and  Simulating  medicines  of  various 
forts ;  and  the  warm  bath,  particularly  the  Bath  waters. 
Thele  often  are  of  fignal  fervice ;  but  they  are,  likewife,  often 
inadequate  to  atford  relief,  and  the  unhappy  fufferer  drags  on 
a  miferable  exiftence.  In  a  large  proportion  of  thefe  cifes, 
I  think  I  am  warranted  in  faying,  ynercury  is  an  effeftual 
remedy. 

Calomel  (a  mercurial  preparation)  has  been  long  in  life  for 
the  relief  of  the  colic  and  conftipation  produced  by  lead;  but 
it  is  as  a  purgative  only  that  it  has  been  employed,  without 
regard  to  its  effects  on  the  conftitution  generally.  The  object 
I  have  here  in  view  is,  to  employ  mercury  ill  fuch  a  way  as 
to  produce  the  ordinary  efl'ecls  of  this  mineral  on  the  general 
habit,  charatSlerifed  by  forenefs  of  the  mouth,  and  tendency 
to  I'alivation.  ft  does  not  feem  very  material  in  what  way, 
or  with  what  particular  preparation  of  mercury,  this  is 
brought  about ;  as  I  have  employed  it,  in  the  form  of  oint- 
ment, externally  to  the  affected  parts,  and  inwardly  in  va- 
rious preparations,  without  obferving  any  material,  difference 
in  the  effctits.  For  the  relief  of  colic  and  obftru6lion  of  the 
bowels,  calomel  is,  perhaps,  the  beft  and  moft  commodious 
form ;  given  in  the  quantity  of  a  grain  daily,  it  rarely  fails, 
in  a  fliort  time,  to  induce  a  regular  aftion  of  the  bowels, 
v^ith  the  entire  removal  of  pain.  It  muft  be  obferved,  how- 
ever, that  the  fyftem,  in  the  cafes  which  have  been  defcribed, 
is  peculiarly  fufceptible  of  the  irritation  of  mercury  in  all 
its  forms ;  it  is  neceflary,  therefore,  to  employ  it  with  cau- 
tion, and  more  fparingly  than  in  fome  other  cafes.  If  the 
difeafe  has  been  of  long  ftanding,  it  is  requifite  to  keep  up 
the  mercurial  adion  for  feveral  weeks,  and  to  renew  it,  from 
Vol.  VI.  R  time 
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time  to  time,  at  fliort  Intervals.  Two  or  three  months,  and 
even  a  longer  period,  will  be  fometimes  required  for  the  at- 
tainment of  the  defired  end. 

I  fliall  not  difguife,  that,  in  cafes  of  long  ftanding,  where 
the  nuifcles  of  the  limbs  are  wafted  and  become  rigid,  and 
the  joints  ftiff  and  unpliant,  mercury,  like  all  other  means, 
will  often  be  found  Inefkclual.  A  great  obftacle  to  the  cure, 
too,  frequently  arifes  from  the  poverty  and  wretchednefs  of 
the  obje6ls :  ill  fed,  and  without  fufficient  Ihelter  againft;  the 
inclemencies  of  feafon,  the  conftitution  is  unable  to  fui'lain 
-the  debilitating  action  of  the  remedy.  The  eftecls  of  cold, 
as  I  have  juft  hinted,  influence  materially  the  cure.  In  the 
winter  feafon,  the  ufe  of  the  limbs  is  much  more  flowly  re- 
covered than  in  warm  weather.  This  leads  one  to  expeA 
advantage  from  the  warm  bath  in  fuch  cafes ;  and,  in  facSt, 
this  is  one  of  the  moft  powerful  remedies  we  poflefs,  and  is 
calculated  greatly  to  aid  the  good  effe(!ils  of  mercury.  The 
Bath  waters  are  very  fuccefsfully  employed  for  the  purpofe, 
and  the  hofpital  there  much  reforted  to  by  patients  of  this 
defcription. 

If  the  advantages  of  the  plan  I  have  here  recommended 
he  more  widely  diffufed,  through  the  medium  of  your  ufeful 
jNfifcellany,  I  {hall  be  highly  gratified. 

I  am  happy  to  tind  my  obfervations  on  this  fubjeft  lately 
confirmed  by  a  refpeclable  foreign  wriicr.  M.  Warburg,  of 
Berlin,  in  a  Tra6l  on  Palfy,  ftrongly  recommends  the  ufe  of 
calomel  and  mercurial  friftions  in  that  fpecies  of  the  difeafe 
which  is  produced  by  Icad'^. 


V.    Ohjer-jat'ions  on   Spiihrs,    and   their  fuppofed  Poifon. 
Bj  M.  Amoreux  jz/w.  M.D. 

[Concluded  from  Page  Eic] 
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T  is  well  known  that  chickens,  nightingales,  and  other 
birds  eat  fpiders  without  fuflaining  any  injur\' :  fpiders  have 
alfo  been  preferlbed  as  a  remedy  chiefly  in  the  tympanis. 
All  thefe  iuftances,  however,  do  not  difprove  the  obferva- 

*  Ds  Paraljfji,  Auliore  Jacobo  Warburg,  Bctollnenfi. 
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tions  of  thofe  who  have  feen  difagreeable  confequences  from 
the  pricking  of  fplders.  Lifter  is  among  this  number ;  and 
Lifter  muft  be  believwl,  becaufe  he  made  many  obfervations 
on  thefe  infetls.  This  author  fays  pofitivelv,  in  a  particular 
treatife,  that  feveral  fpiders  have  a  venomous  liquor*.  We 
are  aflured,  on  the  other  hand,  by  Robert  Boyle  t,  that  he 
never  faw  any  venomous  fpiders  in  Ireland,  notwithftanding 
the  prejudices  of  the  people ;  but,  out  of  refpe6l  for  an  author 
who  had  none  for  others,  he  durft  not  controvert  what  Sca- 
liger  had  advanced  in  regard  to  the  fpiders  of  Gafconv, 
which,  he  fays,  are  fo  venomous,  that,  when  they  are  crufhed 
with  the  feet,  the  venom  penetrates  the  foles  of  the  fhoes. 

The  experiments  of  IVL  Bon,  a  member  of  the  Chamber 
of  Accounts  of  Languedoc,  feem,  however,  contrary  to  the 
aflfertion  of  Scaliger.  This  magiltrate,  who  endeavoured  to 
apply  to  fome  ufeful  purpofe  the  threads  of  fpiders,  touched 
a  great  number  of  thefe  infects,  and  had  been  frequently  bit 
by  them  without  experiencing  any  bad  confequences.  Hoff- 
man, without  doubt,  went  too  far  when  he  defied  anv  one 
to  prove  that  fpiders  or  any  other  infecls,  taken  internally, 
ever  caufed  the  leaft  inconvenience  to  people  in  health.  In 
this  defiance  there  is,  without  doubt,  fome  exaggeration.  It 
is  well  known  that  the  injury  done  to  us  by  the  greater  part 
of  infefts  arifes  only  from  their  fting;  but  infetls  of  a  cauftic 
nature  cannot  certainly  be  fwallowed  with  impunity.  Thoug^h 
there  have  been  people  who  ate  fpiders,  dilagreeable  confe- 
quences havcbeen  feen  to  arife  from  the  bite  of  thefe  infects. 
This  depends  on  the  kind  of  fpider,  the  time,  and  the  place. 
As  there  are  poifons  which  have  more  action  when  intro- 
duced through  the  Ikin  than  when  taken  internally,  fuch  as 
that  of  the  viper,  I  am  inclined  to  think  that  thepoifonof  the 
fpider  may  have  a  contrar\-  efiect ;  it  exercil'es  a  ftronger  a6lion, 
perhaps,  internally  than  on  the  flcin.  Pun6lures,  indeed,  are 
of  little  confequence;  and  we  are  told  of  furprifing  effefts  by 

'  Arane?.s  in  ipfo  morPii  vencnum  fuxim  dimiture,  ideo  inihi  verifi- 
niile  eft,  cyod  ab  una  aliqua  hac  b<i\ioia,a  mc  laccffita,  lympha;  purilfima: 
Amiles  guttas  exiguas  dccies  el  ampluis  intra  breve  tempus  rcfpcrfas  no- 
tan  ;  idqnc  totus  faclitavit  queries  moidere  vcljit. 

t  Tcntam.  Phyfiul.  p.  38. 
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fpiders  iiifufcd  or  bruifed  in  wine  employed  with  an  inten* 
tion  of  poifoning.  What  is  related  on  one  hand,  of  fpider- 
eaters,  and  on  the  other,  of  thofe  who  have  been  poifoned 
by  drinking  wine  in  which  fpiders  have  been  infufed,  feems 
to  be  contradiclory  :  but  it,  however,  is  not  fo  :  the  differ- 
ence arifes,  no  doubt,  from  the  difference  of  the  fpiders,  and 
the  different  conffitution  of  the  fubjefts. 

It  is  pretended  alfo,  that  fpiders  diffufe  a  noxious  vapour 
when  burnt,  and  that,  when  they  burtl  on  \)'i\^^g  apphcd  to 
a  flame,  they  fpurt  out  a  noxious  hquor.  "I  fliall  here  relate 
what  is  faid  on  this  fubje£t  by  Turner  in  his  Treatife  on 
the  Difcafcs  of  the  Skin  *.  "  When  a  young  practitioner," 
fays  he,  "  I  was  fent  for  to  vifit  a  woman  who  had  been  ac- 
cuftomed,  every  time  flie  went  to  the  cellar  with  a  candle,  to 
burn  all  the  fpiders'  webs  which  flic  could  find.  It  happened, 
ho\vever,  that  one  of  thefe  infers  fold  its  life  much  dearer 
than  the  reft.  Its  feet  having  got  entangled  in  the  tallow,  and 
its  body  burfting,  its  venom  and  juices  were  thrown  out  into 
the  eyes  of  its  perfecutor,  and  particularly  on  her  lips.  The 
latter  fwelled  up  prodigioufly  in  the  night-time;  one  of  her 
eyes  became  exceedingly  inflan)ed,  and  her  tongue  and  gums 
were  alfo  afle£led.  At  lad  thefe  affections  were  accompanied 
with  continual  vomiting,  &c.  I  ordered  at  iirft  a  fmall  glafs 
of  Spanilh  wine  burnt  with  a  fcruplc  of  fait  of  worm-wood, 
and  fome  hours  after  a  bolus  of  theriac,  which  llie  afterwards 
threw  up.  I  rubbed  her  lips  with  oil  of  fcorpions  and  oil  of 
rofat.  Sec. ;  I  applied  leeches  to  the  temples,  by  which  the 
inflammation  of  the  eye  was  much  diminiflied;  and  I  allayed 
the  pain  by  the  ufe  of  a  very  bright  mucilage  of  the  feeds  of 
quinces  and  white  poppies,  extra6led  in  roie-water.  But  as 
the  fwelling  of  the  lips  ftill  increafed,  I  applied  a  cataplafm, 
made  with  a  decodlion  of  fcordium,  rue,  and  elder-flowers, 
thickened  with  the  farina  of  vetches,  &c."  The  author, 
however,  notwithftanding  his  care,  had  not  the  honour  of 
performing  a  cure.  An  old  woman,  as  is  often  the  cafe, 
interfered,  and  had  all  the  glory,  after  flfieen  days  applica- 
tion of  the  leaves  and  juice  of  plantain,  and  ipidcrs  webs. 
Turner  relates  that  before  this  accident,  the  patient  had 
*  Vol.  11.  p.  292.  of  :!ie  French  edition. 
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told  him,  the  fmell  which  arofe  when  (lie  burnt  fpiders  in 
that  manner  had  often  afFetSled  her  head  fo  much,  that  fhe 
thought  the  obje6ls  ftie  faw  turned  round.  She  often  even 
experienced  fainting  fits  with  cold  fweats,  and  fometimes  a 
flight  vomiting.  But  notwithltanding  all  this,  (lie  found  fo 
much  pleafure  in  tormenting  thefe  poor  infects,  that  nothing 
could  cure  her  of  her  mania  till  fhe  met  with  the  accident 
above  mentioned.  This  leflbn  may  ferve  as  a  warning  to 
thofe  who  have  the  fame  mania,  and  who,  befides  expofing 
themfelves  to  injury  of  the  like  kind,  run  the  rillc  of  burning 
their  apartment,  or  perhaps  the  whole  houfe. 

The  puntlures  made  by  large  fpiders  (I  here  allude  to  thofe 
of  France)  are  almoft  infeufible.  There  is  formed  around  tlie 
wound  a  livid  fwelling,  fometimes  with  phlyOtenes,  w^hich 
feeni  to  announce  a  feptic  poifon.  The  other  fyniptoms,  de- 
fcribed  by  different  authors,  are  fo  various,  that,  if  they  were 
imited  in  the  fame  fubje6l,  the  poifon  of  the  fpider  would  be  the 
moft  violent  of  any  known.  It  is  furprifing  how  the  ancients 
have  afligned  particular  fymptoms  to  charafterife  the  punc- 
ture of  each  kind  of  phalangium  and  fpider.  One  mioht  be 
induced  to  believe  that  they  obferved  an  analogy  or  relation 
between  our  humours  and  the  colours  of  thefe  infects  :  they 
have  marked  all  the  degrees  of  pain,  from  itching  to  ftupor. 
On  this  fubjeel  the  reader  may  confult  Paulas  ^E^incta,  Avi- 
ccnna,  Rhazes,  Nicander,  Grevin,  Sec.  Afterwards  a  whole 
cloud  of  authors  repeated  that  the  venom  of  fpiders,  intro- 
duced into  the  body  in  any  manner  whatever,  was  followed 
by  numbnefs  of  the  part,  cold  of  the  extremities,  fliivering, 
fwelling  of  the  lower  belly,  palenefs,  involuntary  fhcddin^- 
of  tears,  and  an  inclination  to  make  water  j  priapifm  in 
young  perfons,  relaxation  of  the  fame  member  in  old  people, 
convuliions,  &c. 

It  is  very  vincommon  to  fee  confequences  fo  fatal,  unlefs 
people  have  the  misfortune  to  be  bitten  by  the  avicular  fpider 
of  America,  which  deftroy^  birds'  nefts;  or  by  the  black  fpider 
of  Madagafcar,  which,  according  to  Flacourt,  occafions  fhi- 
vering,  and  cools  the  blood ;  or,  in  the  laft  place,  by  the 
tiinga,  the  wolf-fpider,  and  jibamduguafu,  wiiich  are  fero- 
cious fpiders  of  Brafil,  mentioned  by  Leclufe  and  MargrafF. 

Merian 
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Merian  has  given  a  figure  of  the  large  hairy  fpidcr  of  Gua- 
java,  which  Hves  on  the  colibris. 

Brogiani  alTures  us,  that  in  Etruria  there  is  a  kind  of  pha- 
langiuin  which  refidcs  in  the  earth,  the  punfture  of  which 
occafions  violent  fyniptoms ;  fuch  as  phrenitis,  vomiting, 
gangrene  in  the  wounded  part,  or  exanthemata.  Sheep  alfo 
have  died  in  confequence  of  being  punctured  by  this  infe6l. 
Brogiani  does  not  here  alUide  to  the  tarantula,  as  he  treats 
of  that  infe6l  feparately.  The  Italian  journals,  fome  time 
ago,  announced  that  a  large  kind  of  fpider  had  occafioned 
great  ravage  in  the  fields  of  Volterra,  in  Tufcany.  It  at- 
tacked the  reapers,  and,  by  its  punfture,  occafioned  violent 
pain  and  convulfive  movements  in  all  the  limbs.  Nothing 
of  the  like  kind  is  to  be  apprehended  in  France,  except  in 
fome  cantons  during  the  dog-davs.  An  enlightened  natu- 
ralift,  the  Chevalier  de  Lamanon,  favs,  that  in  the  month  of 
June  17S2  the  drought  and  heat  were  fo  great  in  Provence, 
that  fpiders,  which  in  general  are  not  venomous,  occafioned 
by  their  bite  fcvere  difeafes,  Avhich  had  a  great  refemblance 
to  thofe  occafioned  bv  the  bite  of  the  tarantula.  In  ordinarv 
cafes  of  being  bit  or  punclured  by  fpiders,  it  will  be  fuffi- 
cicnt  to  walh  the  wounded  part  with  brine,  to  apply  theriac, 
and  to  prefcribe  one  or  two  dofes  internally.  The  frefli  leaves 
of  fage,  or  thofe  of  the  plantain,  have  been  recommended  as 
topics,  and  wathing  with  vinegar.  Recourfe  alfo  may  be  had 
to  volatile  alkali. 


VI.    A  ciirjory    V'le'v   of  fome  of  the  late   Difcoi>enes   in 
Science  * . 
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lA.  PLACE,  in  his  ^Ieca?iique  Cehfe,  has  confidered  the 
lyftem  of  the  world  a^  a  grand  problem  of  mechanics,  which 
he  has  endeavoured  to  rcfolve.  For  this  reafon  he  treats  in 
the  firft  book  on  the  general  principles  of  equilibrium  and 
motion.     He  gives  a  rigorous  demonliration  of  the  principle 

•  From  tlie  Journal  ds  Pbjjijiic,  an.  8. 
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of  the  decompofition  of  forces.  He  then  treats  of  the  mo- 
tion of  a  folid  body,  whatever  be  its  figure ;  gives  the  con- 
ditions of  the  motion  of  fluids,  and  applies  them  to  the  mo- 
tion of  the  waters  of  the  fea  and  to  that  of  the  atmofphere. 
He  then  determines  what  ought  to  be  the  force  acting  on  the 
celeftial  bodies  to  render  their  movements  fuch  as  they  are 
exhibited  to  our  obfervation.  The  laws  of  Kepler  conducb 
him  directly  to  the  principle  of  univerfal  gravity;  that  is  to 
fay,  that  the  action  which  the  celeftial  bodies  exercife  on 
each  other  is  in  the  direct  ratio  of  their  mafles  and  the  in- 
verfe  of  the  fquare  of  their  diftanccs.  The  new  illuftrations 
which  he  gives  are  highly  worthy  the  att:ention  of  geome- 
tricians. 

Foflombroni  has  treated  the  principle  of  virtual  forces 
like  an  able  geometrician. 

ASTRONOMY". 

Herfchel  has  publifhed  his  obfervations  on  the  fatellltes 
of  Jupiter,  in  which  he  determines  the  length  of  their  days, 
or  their  revolutions  round  their  axes.  The  lirft  turns  round 
its  axis  in  i  day  18  hours  z6'  6';  the  fecond  in  3  davs 
18  hours  17'  9";  the  third  in  7  days  3  hours  59''  6';  and 
the  fourth  in  16^  days  18  hours  5'  1'.  He  endeavours  to 
determine  the  fize  of  thefe  bodies,  but  has  not  yet  been  able 
to  attain  to  great  accuracy.  "  We  may  only  conclude,"  lavs 
he,  "  that  the  firft  fatellite  is  larger  than  the  fecond;  that 
the  fecond  is  the  fmalleft  of  all ;  that  the  third  is  much  larger 
than  any  of  the  reft  3  and  that  the  fourth  is  nearly  as  large  as 
the  fir  ft." 

Le  Frangais  Lalande  continues  with  perfeverance  his  cata- 
logue of  the  ftars  of  our  hemifphere.  He  has  already  carried 
the  number  to  4^,000. 

Bouvard  has  completed  a  grand  labour  on  the  movements 
of  the  moon.  He  has  calculated  the  eclipfes  mentioned  by- 
Ptolemy,  and  thofe  obferved  by  the  Arabs.  All  thefe  eclipfes, 
compared  with  modern  obfervations,  have  given  him  12''  2i 
of  correction  for  the  fynodical  motion,  and  8 '  34"  5  for  the 
mean  anomaly.  This  agrees  with  the  refults  which  Laplace 
has  found  bv  calculation. 

.5  The 
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The  French  aflrononicr.s  have  at  length  terminated  the 
cvand  operation  of  meafuring  an  arc  of  the  meridian  from 
Dunkirk  to  Barcelona.  They  performed  this  lahour  with 
fuch  precifion,  that  no  fenfible  error  can  be  fuppofed  in  it, 
efpecially  as  their  refults  are  abfolutely  agreeable  to  thofe 
given  by  preceding  meafurements.  It  appears  from  their  la- 
bour, that  the  quarter  of  the  terreftrial  meridian,  that  is  to 
fay,  the  arc  of  the  meridian  comprehended  between  the  Equa- 
tor and  the  North  Pole,  is  =  2,561,370  modules,  (they  have 
cmploved  this  word  to  exprefs  a  ruleof  platina  of  twelve  feet, 
or  two  toifes,)  which  make  5,122,740  toifes,  Tht  metre  is 
the  ten  millionth  part  of  this  quantity;  that  is  to  fay,  the 
length  of  the  metre  is  _y^\.y^7--  parts  of  the  module ;  and,  by 
comparing  this  with  the  ancient  meafures,  the  true  metre  is 
443  -^-^^-^  lines  of  the  toife  of  Peru,  (that  is  to  fay,  of  that 
which  ferved  the  French  academicians  for  meafuring  a  degree 
in  Peru,)  the  temperature  of  this  toife  being  fuppofed  to  be 
iS^  of  Reaumur,  or  i6|  of  the  centigrade  thermometer. 
The  metre,  therefore,  is  3  feet  11  tVo^o  hues. 

They  have  calculated  alfo  the  length  of  the  degree  for  the 
different  latitudes  which  they  meafured.  The  following  is 
the  refult : — 

The  dcpTce  between  Dunkirk  and  Paris    modules,        toifes, 

o 

ha  the  mean  latittide  of  49^  5^'  Z'^"y  is     -     28538  or  57076 

Between  Paris  and  Evaux,  in  the  mean 
latitude  of  47°  30^  46"  _  _         _     28533  or  57066 

Between  Evaux  and  CarcalTonne,  in  the 
mean  latitude  of  44°  41 '  4'''       _      _       _     28489  or  56978 

Between  Carcaffonne  and  Montjouy,  in 
the  mean  latitude  of  4Z°  17' 20"      -       -     28473  or  56944! 

This  length  of  the  arc  of  the  meridian  is  the  fame  as  that) 
before  determined   by  obfervations.      The  following  is  the 
account  given  of  it  by  Lalande  *  : 

"  In  obferving  carefully  with  a  fextant  the  zenith  diflance'l 
of  the  fame  liars  at  Paris  and  at  Amiens,  there  has  been 
found  1°  1    13'''  of  difference  in  all  the  altitudes  between  two] 
points,  the  diftance  of  which  deduced  from  the  preceding 
was  58233  toifes.     Nothing  remains,  therefore,  but  to  make 

*  Sec  his  Aftronomy,  third  edition,  No.  2661. 
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the  following  proportion:  1=  i'  13''  is  to  5S233  toifcs  as 
1°  o'  o"  is  to  a  fourth  term,  found  to  be  57074  toifes.  This 
is  the  length  of  a  degree  of  the  earth  between  Paris  and 
AmieriSj  determined  by  Picard.  The  mean  latitude  of  this 
degree  is  49^  23 '.  This  length  fuppofes  the  toife  of  the 
north,  and  the  temperature  of  Reaumur's  thermometer,  10 
or  jz^.  This  degree  is  reduced  to  57056  with  the  toifcof  the 
equator  now  adopted." 

It  is  to  be  obferved,  that  according  to  thcfe  new  meafuresf 
th€  difference  of  the  degree  between  Evaux  and  Carcaflbnne 
is  much  greater  than  it  ought  to  be  accordine  to  theory ;  for 
it  differs  88  toifes  from  that  between  Paris  and  Evaux,  though 
there  is  only  a  difference  of  about  three  degrees  of  latitude, 
which  makes  nearlv  32  toiies  per  degree.  That  between 
Carcalfonne  and  Mountiouy  ditiers  34  toifes,  though  there 
is  only  a  difference  of  about  two  degrees  of  latitude,  which 
makes  14  toifes  per  degree ;  while  the  decjrees  between  Dun- 
kirk and  Paris  differ  but  10  toifes,  and  there  are  two  dearees 
of  latitude,  which  make*  only  four  toifes  of  difference  per 
degree. 

It  is  generally  fuppofed  that  the  degree  under  the  equator 
is  56753  toifes,  as  it  has  been  eftimated  by  the  French  aca- 
demicians, and  that  under  the  pftlar  circle,  it  1357419  toifes, 
which  would  make  a  mean  difference  of  about  feven  toifes 
between  each  degree.  But  it  appears  that  the  difference  is  a 
little  greater  betw-eCn  the  degrees  towards  the  pole,  than  be- 
tween thofe  towards  the  equator.  The  difference  of  14  and 
32  toifes,  which  has  been  lately  found,  cannot  be  reconciled 
with  general  theory.  This  difference,  therefore,  muft  depend 
on  fome  particular  caufes.  Thefe  fa6ls  indicate  either  an 
irregularity  in  the  terreflrial  meridians,  or  an  ellipticity  in 
the  equator  and  its  parallels,  or  an  irregularity  in  the  inte- 
rior or  the  earth,  or  an  effect  of  the  attraction  of  mountains, 
or  a  powerful  aftion  of  thefe  different  caufes  united,  or  of 
fome  of  them  on  each  other;  an  aftion  wiuch  has  never 
been  demonftrated  in  fo  iiriking  a  manner  as  by  the  refults 
jufl  given.  It  mufl  be  left  to  the  abielt  mathematicians  to 
diretl  their  attention  tc^ thefe  fa6b  in  order  that  they  may 
endeavour  to  explain  the  principles  on  which  they  depend. 

Vol.  VI.  S  and 
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aad  to  attain,  rt'fpe6ling  the  figure  of  the  earth,  a  more  per- 
fect theory  than  any  yet  given.  This  confirms  the  opinion 
before  entertained,  that  the  figure  of  the  earth  is  not  a  re- 
gular curve.  It  refults  from  thefe  calculations,  that  the  flat- 
nefs  of  the  earth  is  a  334th  part ;  that  is  to  fay,  the  axis  is 
to  a  diameter  at  the  equator  as  333  to  334. 

The  length  of  the  pendulum  is  another  mean  given  by 
Nature  for  obtaining  conflant  meafures,  becaufe  it  is  a  con- 
fequence  of  gravity  which  cannot  vary.  It  has  been  efti- 
mated  for  a  pendulum,  vibrating  feconds  at  Paris,  to  be 
tVo-VoVo^  of  the  module,  or  AVoWo  of  the  metre. 

The  length  of  the  metre  being  determined,  fcrves  to  fix 
the  weights  and  meafures  of  capacity.  Diftilled  water  was 
a/Turiied  as  the  body  which  could  be  moft  eafily  procured  in 
full  purity;  and  Lefevre  Gineau  endeavoured  to  afcertain 
ihe  weight  of  a  kilogramme  of  this  water  taken  at  that  tem- 
perature  at  which  it  has  moft  denfity.  The  real  kilogramme^^ 
the  weight  of  a  cubic  decimetre  of  diftilled  water,  taken  at 
its  maximum  of  denfity,  and  weighed  in  vacuo,  or  the  unity  of 
the  weights,  is  18827,  or  2  pounds  5  gros  35  0'i5  grains 5 
that  is,  a  little  more  than  the  Paris  pint,  which  was  fuppofed 
to  weigh  two  pounds.  According  to  thefe  experiments,  the 
cubic  foot  of  diftilled  water,  taken  at  its  maximum  of  den- 
fity, is  70  pounds  223  grains.  It  is  70  pounds  141  grains 
if  we  take  the  water  at  the  temperature  of -j%  of  a  degree ; 
and  it  would  be  70  pounds  130  grains,  if  we  (liould  take  the 
water  at  the  temperature  of  melting  ice.  The  maximum  of 
the  denfity  of  water,  and  therefore  of  its  weight,  is,  when 
its  temperature  is  at  about  4"  degrees.  The  kilogramme 
contains  a  thoufand  grammes,  confequently  the  gramme  is 
l^  iVc^o-  grains. 

QOth  Gomet.  The  nucleus  of  the  comet,  difcovered  by 
Mechain  at  the  obfervatory  of  Paris  about  two  o'clock  n\ 
the  morning  on  the  20th  of  Thermidor  (Auguft  7th),  ^e-^ 
Iwt^a  Gemini  and  the  Lynx,  was  exceedingly  fmall,  wa$ 
i'uirounded  by  a  light  nebulofity,  and  had  no  traces  of  a 
tail.  The. diameter  of  the  whole  was  onlv  about  a  minute. 
It  rofe  towards  the  north  to  about  60  degrees  of  declination. 
The  elemetits  of  its  orbit  were  as  follows : — Longitude  of  the 
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defcending  node,  3  figns  9°  34' :  place  of  the  perihelion  in 
the  orbit,  3°  36':  inclination  of  the  orbit,  50"  52'^- :  direc- 
tion of  its  movement,  retrograde :  palTage  at  the  perihelion 
on  the  2ift  of  Fru6lidor,  year  7,  (Sept.  7,  1799,)  ^^  4  hours 
34  minutes  mean  time  at  Paris :  diftance  of  the  perihelion 
0"82387. — This  is  the  tenth  comet  difcovered  by  Mechaiii. 

LUMINOUS    FLUID.  -    / 

Fabbroni  has  examined  the  refraftive  power  of  variious 
fluids,  and  (hown  that  they  are  exceedingly  different.  Thus, 
aether  has  a  refractive  power  much  more  confiderable  than 
oil.     The  former  gives  a  focus  of  60,  the  latter  of  75. 

Haiiy  has  fhown  that  feveral  mineral  fubftances  have  a 
double  refraftion ;  fuch  as,  tranfparent  quartz,  the  topas,  the 
emerald, -calcareous  fpar,  fulphat  of  barytes,  the  euclafe,  the 
idocrafe,  fulphat  of  ftrontian.  Among  the  foluble  and  fapid 
falts,  borat  of  foda  (borax)  and  fuiphated  magneiia  have 
double  refraftion ;  fulphur  has  double  refra<Slion  ;  amber  and 
the  diamond  have  fingle  refraclion;  carbonat  of  lead,  or 
white  lead  ore,  has  double  refraction. 

Brougham,  in  a  paper  printed  in  the  Tranfa6lions  of  the 
Royal  Society,  gives  an  account  of  fome  experiments  which 
feem  to  him  to  prove  that  the  doctrine  of  Newton  refpe6ting 
the  rcfrangibility  of  the  rays  of  light,  is  falfe.  Prevoft,  of 
Geneva,  thinks  that  Brougham  is  millaken :  he  maintains 
the<theory  of  Newton,  and  Ihows  that  the  experiments  op- 
pofed  to  it  are  not  conclufive. 

Dize  has  confidered  the  matter  of  heat  as  the  caufe  of  all 
luminous  effects.  He  has  made  a  great  number  of  experi- 
ments to  prove,  that  in  all  the  terreftrial  phenomena  there  is 
never  light  without  heat.  His  conclulions  are  :  i.  That  heat 
always  precedes  luminous  eftects.  2.  That  light  cannot  be 
a  hody  fill  generis',  becaufe  light  does  not  take  place  but 
when  caloric  is  free,  and  in  fufficient  accumulation,  on  which 
depends  the  force  of  the  luminous  effect  produced.  3.  The 
effe6t  called  luminous  can  only  be  a  luminous  property,, 
which  every  molecula  of  free  caloric  pofTefTes.  4.  Caloric 
being  a  fubftance,  the  quantity  of  wliich  is  limited,  darts 
itfelf  towards  the  fun,  which  is  its  ftrongeft  point  of  attrac- 
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tion.  5.  When  the  molecula:  of  caloric  are  accumulated 
in  that  body,  they  are  thrown  off  from  it  by  the  force  of  re- 
pulfion;  and  from  this  refuUs  the  fubUrae  harmony  of  at- 
traction and  repulfion,  the  only  caulb  of  the  equilibrium  of 

the  univerfe. 

[To  be  coiirinucL'.] 


VIT.  On  the  CombujUon  of  the  Htwian  Bodj,  produced  by 
the  long  and  immoderate  Uje  of  Spirituous  Liquors,  By 
PiERRE-AiME  Lair*. 
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N  natural  as  well  as  civil  hlftory  there  are  fafts  prefented 
to  ihe  meditation  of  the  obferver,  which,  though  confirmed 
])y  the  mofl  convincing  teftimony,  feem  on  the  firll  view  to 
be  deftitute  of  probability.  Of  this  kind  is  that  of  people 
confumed  by  coming  into  contaft  with  common  fire,  and  of 
their  bodies  being  reduced  to  aflies.  How  can  wc  conceive 
that  fire,  in  certain  circumllances,  can  excrcife  fo  powerful 
an  aftion  on  the  human  body  as  to  produce  this  effc6l  ?  One 
might  be  induced  to  give  lefs  faith  to  thefe  inftances  of  com- 
buftion  as  they  feem  to  be  rare.  I  confefs  that  at  firfl;  they 
appeared  to  me  worthy  of  very  little  credit,  but  they  are  pre- 
fented to  the  public  as  true  by  men  whofe  veracity  fecms  un- 
queftionable.  Bianchini,  Maffei,  Rolli,  Le  Cat,  Vicq-d'Azyr, 
and  feveral  men  diftinguillied  by  their  learning,  have  given 
certain  teftimony  of  the  facls.  Befides,  is  it  more  furprifing 
to  experience  fuch  incineration  than  to  void  faccharine  urine, 
or  to  fee  the  bones  foftened  to  fuch  a  degree  as  to  be  reduced 
to  the  (late  of  a  jelly  ?  The  effe6ls  of  this  combuftion  are 
certainly  not  more  wonderful  than  thofe  of  the  bones  fofteur. 
ed,  or  of  the  diabetes  mellitus.  This  morbific  difpofition, 
therefore,  would  be  one  more  fcourge  to  afflift  humanity ; 
but  in  phyfics,  facts  being  alA'ays  preferable  to  reafoning, 
I  fliall  here  collect  thofe  which  appear  to  me  to  bear  the 
imprelTion  of  truth;  and,  left  I  fliould  alter  the  fcnfc,  I  fliall 
quote  them  fuch  as  they  are  given  in  the  works  froin  which 
I  iiave  extracted  them. 

We  readin  the  Tranfadlions  of  Copenhagen,  that  in  1692 

*  from  the  'JoiiX^iul  de  Fhy/que,  Pluviole,  year  Z. 
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a  woman  of  the  lower  clafs,  who  for  three  years  had  ufe.d 
fpiriluous  liquors  to  fuch  excefs  that  llie  would  take  no  other 
nouriftiment,  havincr  fat  down  one  evening  on  a  ftraw  chair 
to  fleep,  wai;  confuincd  in  the  night-time,  fo  that  next  m  im- 
ine  no  part  of  her  was  found  but  the  Ikull  and  tiac  extreme 
joints  of  the  fingers;  all  the  reft  ot  her  body,  f^iys  Jacobseus, 
was  reduced  to  afhes. 

The  followinor  extra6l  of  the  memoir  of  Bianchini  is  taken 
from  the  Annual  Regider  for  1763: — The  Countefs  Cor- 
nelia Bandi,  of  the  town  of  Cefena,  aged  62,  enjoved  a  good 
liate  of  health.  One  eveninof,  havinor  experienced  a  fort  of 
drowfinefs,  llie  retired  to  bed,  and  her  maid  remained  with 
her  till  Ihe  fell  aileep.  Next  morning,  when  the  girl  entered 
to  awaken  her  miftrefs,  flie  found  noUiing  but  the  remains 
of  her  body  in  the  mofl  horrid  condition.  At  the  diltance 
of  four  feet  from  the  bed  was  a  heap  of  aflies,  in  which  could 
be  diitinffuilhed  the  leo-s  ^and  arms  untouched.  Between  the 
legs  lay  the  head,  the  brain  of  which,  together  with  half  the 
pofterlor  part  of  the  cranium,  and  the  whole  chin,  had  been 
confumed ;  three  fingers  were  found  in  the  flate  of  a  coal ; 
the  reft  of  the  body  was  reduced  to  afnes,  wliich,  when 
touched,  left  on  the  fingers  a  fat,  foetid  moifture.  A  fmall 
lamp  which  ftood  on  the  floor  was  covered  with  afhes,  and 
contained  no  oil;  the  tallow  of  two  candies  was  melted  on 
'  a  table,  but  the  wicks  ftill  remained,  and  the  feet  of  the  can- 
dlcfticks  were  covered  with  a  certain  moillure.  The  bed  was 
not  damaged  ;  the  bed-clothes  and  coverlid  were  rai fed  up 
iind  thrown  on  one  fide,  as  is  the  cafe  when  a  perfon  o;et» 
up.  The  furniture  and  tapeftry  were  covered  with  a  moifl 
kind  of  foot  of  the  colour  of  afhes,  which  had  penetrated  into 
the  drawers  and  dirtied  the  linen.  This  foot  having  been 
conveyed  to  a  neighbouring  kitchen,  adhered  to  the  walls 
and  the  ulenfils.  A  piece  of  bread  in  the  cupboard  was 
covered  with  it,  and  no  dog  would  touch  it.  The  infectious 
odour  had  been  communicated  to  other  apartments.  The 
Annual  Regifter  ftates,  that  the  Countefs  of  Cefena  was  ac- 
cuftomed  to  bathe  all  her  body  in  camphorated  fpirit  of  wine. 
Bianchini  caufed  the  details  of  this  deplorable  event  to  be 
publilhed  at  the  time  whea  it  took  place,  and  no  one  con- 
trad  icte-ji 
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tradicted  them.  It  was  attefted  alfo  by  Scipio  Maffa,  a 
learned  coteniporary  of  Binnchini,  who  was  far  from  bemg 
credulous ;  and,  in  the  lafl  place,  this  furprilinti^  fact  was 
confirmed  to  the  Royal  Society  of  London  bv  Pr.ul  Rolli, 
The  Annual  Regiflcr  mentions  alfo  two  other  fafts  of  the 
fame  kind  which  occurred  in  England,  one  at  Southampton 
and  the  otiier  at  Coventry. 

An  iiiftance  of  the  like  kind  is  preferved  in  the  fame 
work  *  in  a  letter  of  Mr.  Wilmer,  furgeon  : — "  Maiy  Clues, 
aged  50,  was  much  addicted  I0  intoxication.  Her  propenfity 
to  this  vice  had  incre;tfed  after  the  death  of  her  hufband, 
which  happened  a  year  and  a  half  before.  For  about  a  year, 
fcarcely  a  day  had  palTed  in  the  courfe  of  which  {lie  did  not 
drink  at  leall  half  a  pint  of  rum  or  anifeed-water.  Her 
health  gradually  declined,  and  about  the  beginning  of  Fe- 
bruary (he  was  attacked  by  the  jaundice  and  confined  to  her 
bed.  Though  Ihe  was  incapable  of  much  action,  and  not 
in  a  condition  to  work,  fhe  ftill  continued  her  old  habit  of 
drinking  every  day  and  fmoking  a  pipe  of  tobacco.  The 
bed  in  which  Ihe  lay  ftood  parallel  to  the  chimney  of  the 
a-partment,  and  at  the  diflance  from  it  of  about  three  feet. 
On  Saturday  morning,  the  ift  of  March,  (lie  fell  on  the 
floor;  and  her  extreme  weaknefs  having  prevented  her  from 
getting  up,  {lie  remained  in  that  ftate  till  fome  one  entered 
and  put  her  to  bed.  The  folKowing  night  flie  wifhed  to  be 
left  alona,  A  woman  quitted  her  at  half  after  eleven,  and, 
according  to  cuflom,  (hut  the  door  and  locked  it.  She  had 
put  on  the  fire  two  large  pieces  of  coal,  and  placed  a  light  in 
a  candleftick  on  a  chair  at  the  head  of  her  bed.  At  half 
after  five  in  the  morning  a  fmoke  was  feen  iffuing  through 
the  window,  and  the  door  being  fpeedily  broke  open,  fome 
fiames  which  were  in  the  room  were  foon  extinguifhed.  Be- 
tween the  bed  and  the  chimney  were  found  the  remains*  of 
the  unfortunate  Clues :  one  leg  and  a  thigh  were  flill  entire; 
but  there  remained  nothing  of  the  ikin,  the  mufcles,  and 
the  vifcera.  The  bones  of  the  cranium,  the  breaft,  the 
fpine,  and  the  upper  extremities,  were  entirely  calcined,  and 
Vovere4  with  a  whitilh  efflorefcence.     The  people  were  much 

*  Annua!  Rcgifter  for  1773,  p.  ^%. 
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furprifed  that  the  furniture  had  fufiained  fo  little  injury.  The 
ildc  of  the  bed  which  was  next  to  the  chimney  had  fufiered 
the  moil ;  the  wood  of  it  was  flighily  burnt ;  but  the  feather- 
bed, the  clothes,  and  covering,  were  fafe.  I  entered  the 
apartment  about  two  hours  after  it  had  been  opened,  and 
obfer\'ed  that  the  walls  and  every  thing  in  it  were  blackened  ; 
that  it  was  filled  with  a  very  difagreeable  vapour ;  but  that 
nothing  except  the  body  exhibited  any  ftrong  traces  of  fire." 

This  inftance  has  great  Similarity  to  that  related  by  Vicq- 
d'Azyr  in  the  Encyclopedie  Methodique,  tmder  the  head. 
Pathologic  Anatomy  of  Man.  A  woman,  about  fifty  years 
of  age,  who  indulged  to  cxcefs  in  fpirituous  liquors,  and  got 
drunk  every  dav  before  flie  went  to  bed,  was  found  entirely 
burnt,  and  reduced  to  allies.  Some  of  the  offeous  parts  only 
were  left,  but  the  furniture  of  the  apartment  had  fuffered 
very  little  damage.  Vicq-d'Azyr,  inftead  of  difbelieving  this 
phenomenon,  adds,  that  there  have  been  many  other  in- 
ftances  of  the  like  kind. 

We  find  alfo  a  circumiftance  of  this  kind  in  a  work  en- 
titled, Ada  Medica  et  philofophica  Hafntenjia ;  and  in  the 
work  of  Henry  Bohanfer,  entitled,  he  nouveau  phofpbore  en- 
jiamms.  A  woman  at  Paris,  who  had  been  accuftomed,  for 
three  years,  to  drmk  fpirit  of  wine  to  fuch  a  degree  that  fixe 
ufed  no  other  liquor,  was  one  day  found  entirely  reduced  to 
ailies,  except  the  fkull  and  extremities  of  the  fingers. 

The  TranfaiStions  of  the  Royal  Society  of  London  prefent 
alfo  an  inftance  of  human  combuftion  no  lefs  extraordinary : 
It  was  mentioned  at  the  time  it  happened  in  all  the  journals  j 
it  was  then  attefted  by  a  great  numbei'  of  eye-witneiTes,  and 
became  the  fubje<9:  of  many  learned  difcuflions.  Three  ac- 
counts of  this  event,  by  different  authors,  all  nearly  coincide. 
The  fiift  is  related  as  follows  : — "  Grace  Pitt,  the  wife  of  a 
fifiimonger  of  the  parilh  of  St.  Clement,  Ipfwich,  aged  about 
hfixty,  had  contrafted  a  habit,  which  ihe  continued  for  feveraL 
j  years,  of  coming  down  every  night  from  her  bed-room,  half 
drefled,  to  fmoke  a  pipe.  On  the  night  of  the  9th  of  April 
1744,  ilie  grjt  up  from  bed  as  ufual.  Her  daughter,  who 
flept  with  her,  did  not  perceive  ihe  was  abfent  till  next 
tnorning  when  ilie  awoke,  foon  after  which  flie  put  on  her 
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clothes,  and  going  down  to  the  kitchen,  fouAd  her  mollKi^ 
ftrctchcd  out  on  the  right  ilde,  with  her  hcati  ucar  the  grate ; 
the  body  extended  on  the  hearlli,  with  the  legs  on  tiie  floor, 
xvhich  was  of  deal,  having  the  appearance  of  a  log  of  wood, 
confumcd  bv  afire  without  apparent  flame.  On  beholding  this 
fpettacle,  the  girl  ran  in  great  ha(te  and  poured  over  her  mo- 
ther's body  foine  water  amtained  in  two  large  vcd'els  in  order 
to  cxtinguifli  the  fire ;  while  the  foetid  odour  and  fuioke  which 
exhaled  from  the  body  almoft  fuft'ocatcd  fome  of  the  neigh- 
bours, who  had  haftened  to  the  girl's  afliftance.  The  trunk 
was  in  fonie  mcafurc  incinerated,  and  refeniblej  a  heap  of 
eoals  covered  with  white  aflies.  The  head,  the  arms,  the 
leffs,  and  the  thighs,  had  alfo  participated  in  the  burning. 
This  woman,  it  is  faid,  had  drunk  a  large  quantity  of  fpi- 
rituous  liquor  in  confequence  of  being  overjoyed  to  hear  that 
one  of  her  daughters  had  returned  from  Gibraltar,  There 
was  no  lire  in  the  grate,  and  the  candle  hud  burnt  entirely 
out  in  the  focket  of  tl^e  candleftick,  which  was  clofe  to  her. 
Befides,  there  were  found  near  the  confumed  body  the  clothes 
of  a  child  and  a  paper  fcreen,  which  had  fullaincd  no  injury 
bv  the  fire.  The  drefs  of  this  woman  confided  of  a  cotton 
gown. 

Le  Cat,  in  a  memoir  on  fpontaneous  burning,  mentions 
feveral  other  inftances  of  conibullion  of  the  human  body. 
**  Having/'  favs  he,  "  fpcnt  feveral  months  at  Rheims  in 
the  vears  1724  and  1725,  I  lodged  at  the  houfe  of  Sieur 
Millet,  whofe  wife  got  intoxicated  every  day.  The  domellic 
economy  of  the  faaiily  was  managed  by  a  pretty  young  girl, 
which  [  muft  not  omit  to  reniark,  in  order  that  all  the  cir- 
cumfiances  which  accompanied  the  fadl  I  am  about  to  relate,, 
mav  be  better  underftood.  This  woman  was  found  conr 
lumcd  on  the  aoth  of  February  1725,  at  the  diltance  of  a 
foot  and  a  half  from  the  hearth  in  her  kitchen.  A  part 
the  b^ad  only,  with  a  portion  of  the  lower  extremities  and 
a  few  of  the  vertebric,  had  cfcaped  combuftion.  A  foot  and 
z.  half  of  the  flooring  under  the  body  had  been  confumed, 
but  a  kneading-trough  and  a  JDOwderiag-tub.,.  which  were 
verv  near  the  bu.iy,  had  fultained  no  injury.,  M.  Chretien; 
a  furocon,  examined  the  remains  of  tlie  body,  with  every 
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juridical  formality.  Jean  Millet,  the  hufband,  being  inter- 
rogated by  the  judges  who  inftituted  an  inquiry  into  the 
affair,  declared,  that  about  eight  in  the  evening  on  the  19th 
of  February  he  had  retired  to  reft  with  his  wife,  who  not 
being  able  to  fleep,  had  gone  into  the  kitchen,  where  he 
thought  (he  was  warming  herfelf ;  that,  having  fallen  afleep, 
he  was  wakened  about  two  o'clock  by  an  infeftious  odour, 
and  that,  having  run  to  the  kitchen,  he  found  the  re- 
mains of  his  wife  in  the  ftate  defcribed  in  the  report  of  the 
phyficians  and  furgeons.  The  judges  having  no  fufpicion  of 
the  real  caufe  of  this  event,  profecuted  the  affair  with  the 
utmoft  diligence.  It  was  very  unfortunate  for  Millet  that 
he  had  a  handfome  fer\'ant-Tnaid,  for  neither  his  probity  nor 
innocence  was  able  to  fave  him  from  the  fufpicion  of  having 
got  rid  of  his  wife  by  a  concerted  plot,  and  of  having  arranged 
the  reft  of  the  circumftance  in  fuch  a  manner  as  to  give  it 
the  appearance  of  an  accident.  He  experienced,  therefore, 
the  whole  feverity  of  the  law  j  and  though,  by  an  appeal  to 
a  fuperior  and  very  enlightened  court,  which  difcovered  the 
caufe  of  the  combuftion,  he  came  off  vidlorious,  he  futfered 
fo  much  from  uneaiinefs  of  mind,  that  he  was  obliged  to 
pafs  the  remainder  of  his  melancholy  days  in  an  hofpital.'* 

Le  Cat  relates  another  inftance,  which  has  a  moft  perfeft 
^efemblance  to  the  preceding  : — "  M.  Boinneau,  cure  of 
Plerofuer,  near  Dol,"  fays  he,  "  wrote  to  me  the  following 
letter,  dated  Februar\'  22,  1749  :  Allow  me  to  communicate 
to  vou  a  fa6t  which  took  place  here  about  a  fortnitrht  ago. 
^Madame  de  Boifeon,  80  years  of  age,  exceedingly  meairre, 
who  had  drunk  nothing  but  fpirits  for  feveral  years,  was  fit- 
ting in  her  elbow-chair  before  the  fire  while  her  waitinff- 
maid  went  out  of  the  room  for  a  ^qw  mouients.  On  her 
return,  feeing  her  miftrefs  on  fire,  die  immediatelv  gave  an 
alarm,  and  fome  people  having  come  to  her  afliftance,  one 
of  them  endeavoured  to  extinguifh  the  fiames  with  his  hand, 
but  they  adhered  to  it  as  if  it  had  been  dipped  in  brandy  or 
oii  on  fire.  Water  was  brought  and  thrown  on  the  ladv  in 
abundance,  yet  the  fire  appeared  more  violent,  and  was  not 
extinguiftied  till  the  v/hole  fiefh  had  been  coniumed.  Her 
flceleton,  exceedingly  black,  remained  entire  in  the  chair. 
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which  was  onlv  a  Utile  fcorched ;  one  leg  only,  and  the  t\v» 
hands,  detached  thenifelves  from  the  reft  of"  the  bones.  It 
is  not  known  whether  her  clothes  had  caught  fire  by  ap- 
proaching the  grate.  The  lady  was  in  the  fame  place  i?i 
which  flie  fat  every  day ;  there  was  no  extraordinary  fire,  and 
flie  had  not  fallen.  What  makes  me  fufpeft  that  the  ufe 
of  fpirits  might  have  produced  this  efFe6l  is,  that  I  have  been 
affiired,  that  at  the  gate  of  Dinan  an  accident  of  the  like  kind 
happened  to  another  woman  under  fimilar  circumftances." 

To  thefe  inftances,  which  I  have  multiplied  to  ftrengthert 
the  evidence,  I  ihall  add  two  other  facls,  of  the  fame  kind, 
publifhed  in  the  Journal  de  Medicine*.  The  firft  took  place 
at  Aix,  in  Provence,  and  is  thus  related  by  Muraire,  a  fur- 
geon: — "In  the  month  of  February  1779,  Mary  Jauffret, 
widow  of  Nicholas  Gravier,  flioemaker,  of  ainiall  fize,  ex- 
ceedingly corpulent,  and  addicted  to  drinking,  having  been 
burnt  in  her  apartment,  M.  Rocas,  my  colleague,  who  was 
commiffioned  to  make  a  report  refpefting  the  remains  of  her 
body,  found  only  a  mafs  of  aflies,  and  a  few  bones,  calcined 
in  fuch  a  manner  that  on  the  leaft  preffure  they  were  reduced 
to  dufti  The  bones  of  the  cranium,  one  hand,  and  a  foot, 
had  in  part  efcaped  the  aftion  of  the  fire.  Near  thefe  re- 
mains ftood  a  table  untouched,  and  under  the  table  a  fmall 
wooden  ftove,  the  grating  of  which,  having  been  long  burnt, 
afforded  an  aperture,  through  which,  it  is  probable,  the  fire 
that  occafior}ed  the  melancholy  accident  had  been  commu- 
nicated :  one  chair,  which  ftood  too  near  the  flames,  had  the 
feat  and  fore-feet  burnt.  In  other  refpefts,  there  was  no 
appearance  of  fire  either  in  the  chimney  or  the  apartment; 
io  that,  except  the  fore-part  of  the  chair,  it  appears  to  me 
that  no  other  combuftible  matter  contributed  to  this  fpeedy 
incineration,  which  was  eife6led  in  the  fpace  of  feven  oy 
eight  hours." 

The  other  inftance,  mentioned  in  the  Journal  de  Medi- 
fineXi  took  place  at  Caen,  and  is  thus  related  by  Merille,  a 
fargeon  of  that  city,  ftill  alive  : — "  Being  requefted,  on  the 
3d  of  June  1782,  by  the  king's  officers,  to  draw  up  a  report 
^f  the  ftate  in  whicli  I  found  Mademoifelle  Thuars,  whq 
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was  faid  to  have  been  burnt,  I  made^  the  following  obferva- 
tions : — Tlie  body  lay  with  the  crown  of  the  head  refling 
againft  one  of  the  andirons,  at  the  diftance  of  eighteen  inches 
from  the  fire  ;  the  remainder  of  the  body  was  placed  obliquely 
before  the  chimney,  the  whole  being  nothing  but  a  mafs  of 
'afhes.  Even  the  moft  folid  bones  had  loft  their  form  and 
confiftence  3  none  of  them  could  be  diftinguiflied  except  the 
coronal,  the  two  parietal  bones,  the  two  lombar  vertebrae, 
a  portion  of  the  tibia,  and  a  part  of  the  omoplate;  and  thefe, 
even,  were  fo  calcined,  that  they  became  dull  by  the  leafl 
preluire.  The  right  foot  was  found  entire,  and  fcorched  at 
its  upper  junction  ;  the  kfc  was  more  burnt.  The  day  had 
been  cold,  but  there  was  nothing  in  the  grate  except  two  or 
three  bits  of  wood,  about  an  inch  in  diameter,  burnt  in  the 
middle.  None  of  the  furniture  in  the  apartment  was  da- 
maged. The  chair  on  which  Mademoifelie  Thuars  had  been 
fitting,  was  found  at  the  diftance  of  a  foot  from  her,  and  ab- 
folutelv  untouched.  I  muft  here  obfcrve,  that  this  lady  was 
exceedingly  corpulent ;  that  flie  was  above  ftxty  years  of  age, 
and  much  addifted  to  fpirituous  liquors ;  that  the  day  even 
of  her  death  flie  had  drunk  three  bottles  of  wine  and  about 
a  bottle  of  brandy ;  and  tliat  the  confumption  of  the  body 
had  taken  place  in  lefs  than  feven  hours,  though,  according 
to  appearance,  nothing  around  the  body  was  burnt  but  the 
clothes." 

The  town  of  Caen  affords  fevcral  other  inftances  of  the 
fame  kind.  I  have  been  told  by  many  people,  and  parti- 
cularly a  phyfician  of  Argentan,  named  Bouflet,  author  of 
an  Eflay  on  Intermittent  Fevers,  that  a  woman  of  the  lower 
clafs,  who  lived  at  Flace  Villars,  and  who  was  known  to  be 
much  addicted  to  ftrong  liquor,  had  been  found  in  her  houfe 
burnt.  The  extremities  of  her  body  only  were  fpared,  but 
the  furniture  was  very  little  damaged. 

A  like  unfortunate  accident  happened  alfo  at  Caen  to  an- 
other old  woman  addifted  to  drinking.  I  was  aflured  by 
thofe  who  told  me  the  fatl,  that  the  flames  which  proceeded 
from  the  body  could  not  be  extinguiftied  by  water ;  but  I 
think  it  needlefs  to  relate  the  particulars  of  this  and  of  an- 
other fimilar  event  which,  took  place  in  the  fame  tovin,  be- 
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caufe,  as  they  were  not  attefted  by  a  proees-verbal,  and  not 
havinsr  been  communicated  by  profeflional  men,  they  do  not 
infpire  the  fame  confidence. 

This  coUedion  of  inftances  is  fupported,  therefore,  by  all 
thofe  authentic  proofs  which  can  be  required  to  form  human 
teflimony ;  for,  while  we  admit  tlie  prudent  doubt  of  Def- 
tartes,  we  ought  to  rcjeft  the  univerlid  doubt  of  the  Pyr- 
rhonifts.  The  multiplicity  and  uniformity  even  of  thefe  fafts, 
which  occurred  in  different  places,  and  were  attefted  by  fo 
many  enlightened  men,  carry  with  them  conviftion ;  they 
have  fuch  a  relation  to  each  other  that  we  are  inclined  to 
afcribe  them  to  the  fame  caufe. 

1.  The  perfons  who  experienced  the  effects  of  this  com- 
buftion  had  for  a  long  time  made  an  immoderate  ufe  of  fpi- 
rituous  liquors. 

2.  The  combuftion  took  place  only  in  women. 

3.  Thefe  women  were  far  advanced  in  life. 

4.  Their  bodies  did  not  take  fire  fpontancoufly,  but  were 
burnt  by  accident. 

5.  The  extremities,  fuch  as  the  feet  and  the  hands,  were 
generally  fpared  by  the  fire. 

6.  Water  fometimes,  inftead  of  extingulfliing  the  flames 
which  proceeded  from  the  parts  on  fire,  gave  them  more  ac- 
tivity. 

7.  The  fire  did  very  little  damage,  and  often  even  fpared 
the  combuftible  objects  which  were  in  contact  with  the  hu- 
man body  at  the  moment  when  it  was  burning. 

8.  The  combuftion  of  thefe  bodies  left  as  a  refiduum  fat  foetid 
aflies,  with  an  un6tuous,  ftinking,  and  very  penetrating  foot. 

Let  us  now  enter  into  an  examination  of  thefe  eight  ge- 
neral obfervations. 

The  firft  idea  which  occurs  on  reading  the  numerous  in- 
ftances of  human  combuftion  above  related  is,  that  thofe  who 
fell  vi&ims  to  thofe  fatal  accidents  were  almolt  all  addifted 
to  fpirituous  liquors.  The  woman  mentioned  in  the  Tranfac- 
tions  of  Copenhagen  had  for  three  years  made  fuch  an  im- 
moderate ufe  of  them  that  {lie  would  take  no  other  nouriih- 
ment.  Mary  Clues,  for  a  year  before  the  accident  happened, 
had  fcarcely  been  a  fingle  day  without  drinking  half  a  pint 
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of  rum  or  of  anifeed-water.  The  wife  of  Millet  had  been, 
continually  intoxicated ;  Madam  de  Boifeon  for  feveral  years 
had  drunk  nothing  but  fpirits  j  Mary  Jauffret  was  much  ad- 
dicted to  drinking;  and  Mademoifelle  Thuars,  and  the  other 
women  of  Caen,  were  equally  fond  of  ftrong  liquors. 

Such  excefs,  in  regard  to  the  ufe  of  fpirituous  liquors,  muft 
have  had  a  powerful  action  on  the  bodies  of  the  perfons  to 
whom  I  allude.  All  their  fluids  and  folids  muft  have  expe- 
rienced its  fatal  influence ;  for  the  property  of  the  abforbiug 
veflels,  which  is  fo  a6tive  in  the  human  body,  feems  on  thii 
occafion  to  have  a6led  a  diftinguiflied  part.  It  has  been 
obferved  that  the  urine  of  great  drinkers  is  generally  aque- 
ous and  limpid.  It  appears,  that  in  drunkards  who  make 
an  immoderate  ufe  of  fpirituous  liquors,  the  aqueous  part  of 
their  drink  is  difcharged  by  the  urinary  paflage,  while  the 
alcoholic,  almoft  like  the  volatile  part  of  aromatic  fubftances, 
not  being  fubjecled  to  an  entire  decompofition,  is  abforbed 
into  every  part  of  their  bodies. 

I  fhall  now  proceed  to  the  fecond  general  obfer\'atIon, 
that  the  combuftion  took  place  only  in  women. 

I  will  not  pretend  to  aflert  that  men  are  not  liable  to  com- 
buftion in  the  fame  manner,  but  I  have  never  yet  been  able 
to  find  one  well  certified  infl:ance  of  fuch  an  event ;  and  as 
we  cannot  proceed  with  any  certainty  but  on  the  authority 
of  faAs,  I  think  this  Angularity  fo  furprifing  as  to  give  rife 
to  a  few  reflections.  Perhaps  when  the  caufe  is  examined, 
it  will  appear  perfectly  natural.  The  female  body  is  in  ge- 
neral more  delicate  than  that  of  the  other  fex.  The  fyltem 
of  their  folids  is  more  relaxed :  their  fibres  are  more  frao-ilc 
and  of  a  weaker  ftructure,  and  therefore  their  texture  mor« 
eafily  hurt.  Their  mode  of  life  alfo  contributes  to  increafe  the 
weaknets  of  their  organization.  Women,  abandoned  in  ge- 
neral to  a  fedentary  life,  charged  with  the  care  of  the  inter- 
nal domeftic  economy,  and  often  fhut  up  in  clofe  apartments, 
where  they  are  condemned  to  fpend  whole  days  without  tak- 
ing any  exercife,  are  more  fubjecSt  than  men  to  become  cor- 
pulent. The  texture  of  the  foft  parts  in  female  bodies  being 
more  fpoDgy,  abforption  ought  to  bq  freer  j  and  as  their 
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whole  bodies  imbibe  fpirituous  liquors  with  more  eafe,  they 
ought  to  experience  more  readily  the  impreflion  of  fire. 
Hence  that  combuftion,  the  melancholy  inftances  of  which 
fccm  to  be  furniflied  by  women  alone  ;  and  it  is  owing 
merely  to  the  want  of  a  certain  concurrence  of  circuniftances 
and  of  phyfical  caufes,  that  thefe  events,  though  lefs  rare  than 
is  fuppofed,  do  not  become  more  common. 

The  fecond  general  obfervation  ferves  to  explain  the  third  j 
I  mean,  that  the  combuftion  took  place  only  in  women  far 
advanced  in  life.  The  Countefs  of  Cefena  was  fixty-two 
"years  of  age ;  Mary  Clues,  fifty-two  ;  Grace  Pitt,  fixty  ; 
Madame  de  Boifeon,  eighty ;  and  Mademoifelle  Thuars 
more  than  fixty.  Thefe  examples  prove  that  combuftion  is 
more  frequent  among  old  women.  Young  perfons,  diftrafted 
by  other  paflions,  are  not  much  addiftcd  to  drinking;  but 
when  love,  departing  along  with  youth,  leaves  a  vacuum  in 
the  mind,  if  its  place  be  not  fupplied  by  ambition  or  in- 
tereft,  a  tafte  for  gaming,  or  religious  fervor,  it  generally  falls 
a  prey  to  intoxication.  This  paffion  ftill  increafes  as  the 
others  dimiuifti,  efpecially  in  w^omen,  who  can  indulge  it 
without  reftraint.  Wilmer,  therefore,  obferves,  "  that  the 
ptopenfity  of  Mary  Clues  to  this  vice  had  always  increafed 
after  the  death  of  her  hufband,  which  happened  about  a 
year  before:"  almoft  all  the  other  women  of  whom  I  have- 
fpoken,  being  equally  uncon fined  in  regard  to  their  actions, 
could  gratify  their  attachment  to  fpirituous  liquors  w^ithout 
oppofition. 

It  mav  have  been  obferved  that  the  obefity  of  women,  as 
thev  advance  in  life,  renders  them  more  fedentary ;  and  if, 
as  has  been  remarked  by  Baumes  *,  a  fedentary  life  over- 
charges the  body  with  hydrogen,  this  effect  muft  be  ftill 
more  fenfible  among  old  women.  Dancing  and  walking, 
which  form  falutary  recreation  for  young  perfons,  are  at 
a  certain  age  interdided  as  much  by  nature  as  by  prejudice. 
It  needs  therefore  excite  no  aftoninnnent  that  old  women, 
who  are  in  general  more  corpulent  and  more  addicted  to 
drinking,    and    who   are  often   motionlefs    like  inanimate 
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niafles,  during  the  moment  of  intoxication,    (hould  expe- 
rience the  effects  of  combuftion. 

Perhaps  we  have  no  occafion  to  go  verv  far  to  fearch  for 
the  caufe  of  thefe  combuftions.  The  fire  of  the  woodea 
ftove,  the  chimney,  or  of  the  candle,  might  have  been  com- 
municated lo  the  clothes,  and  might  have  in  this  manner 
burnt  the  perfons  above  mentioned,  on  account  of  the  pecu^- 
liar  difpofition  of  their  bodies.  Maffei  obfervcs  that  the 
Countefs  of  Cefena  was  accuftomed  to  bathe  her  whole 
body  with  fpirit  of  wine.  The  vicinity  of  the  caiidle  and 
lamp,  which  were  found  near  the  remains  of  her  body,  oc- 
cafioned,  without  doubt,  the  combuftion.  This  accident  re- 
minds us  of  that  which  happened  to  Charles  II.  king  of 
Navarre.  This  prince,  being  r/ldicted  to  drunkcunefs  and 
excefi'es  of  every  kind,  had  caufed  himfelf  to  be  wrapped  up 
in  cloths  dipped  in  fpirits,  in  order  to  revive  the  natural  heat 
of  his  body  which  had  been  w^cakened  by  debaucher\' ;  but 
the  cloths  caught  fire  while  his  attendants  were  fallening 
them,  and  he  periflied  a  victim  to  his  imprudence. 

Befides  accidental  combuftion,  it  remains  for  us  to  exa- 
mine whether  fpontaneous  combuftion  of  the  human  body- 
can  take  place,  as  afferted  by  Le  Cat,  Spontaneous  com- 
buftion is  the  burning  of  the  human  body  without  the  con- 
ta6l  of  any  fubftance  in  a  ftate  of  ignition.  Nature,  indeed, 
affords  feveral  inftances  of  fpontaneous  combuftion  in  the 
mineral  and  vegetable  kingdoms.  The  decompofition  of  py- 
rites, and  the  fubterranean  procefles  which  are  carried  on 
in  volcanoes,  afford  proofs  of  it.  Coal-mines  may  readily 
take  fire  fpontaneouflv^  and  this  has  been  found  to  be  the 
cafe  with  heaps  of  coals  depofited  in  clofe  places.  It  is  by  a 
fermentation  of  thjs  kind  that  dunghills  fometimes  become 
hot,  and  take  fire.  This  may  ferve  alfo  to  explain  why  truffes 
of  hay,  carried  home  during  moift  weather,  and  piled  up  on 
each  other,  fometimes  take  fire.  But,  can  fpontaneous  com- 
buftion take  place  in  the  human  body  ?  If  fome  authors  are 
to  be  credited  *,  very  violent  combuftion  may  be  produced  in 
pur  bodies  by  nature  and  by  artificial  procefTes.  Sturmiusf 
fays  that  in  the  northern  countries  flames  often  burft  from 
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the  ftomach  of  perfons  in  a  (late  of  intoxication.  Three 
noblemen  of  Courland  having  laid  a  bet  which  of  them 
could  drink  moft  fpirits,  two  of  them  died  in  confeqnence  of 
fiiffbcation  by  the  flames  which  iflued  with  great  violence 
from  their  ftomachs.  We  are  told  by  Thomas  Bartholin  *, 
on  the  authority  of  Vorliius,  that  a  foldier,  who  had  drunk 
two  glaffes  of  fpirits,  died  after  an  eruption  of  flames  from 
his  mouth.  In  his  third  century  Bartholin  mentions  an- 
other accident  of  the  fame  kind  after  a  drinking-match  of 
ftrong  liquor. 

It  now  remains  to  decide,  from  thefe  inftances,  refpefting 
the  accidental  or  fpontaneous  caufes  which  produce  combuf- 
tion.  Nature,  by  afluming  a  thoufand  different  forms,  feems 
at  firft  as  if  defirous  to  elude  our  obfervation  ;  but,  on  mature 
refleftion,  if  it  be  found  eafy  to  prove  accidental  combnftion, 
fpontaneous  combuftion  appears  altogether  improbable ;  for, 
even  admitting  the  inftances  of  people  fuffocated  by  flames 
which  iflued  from  their  mouths,  this  is  ftill  far  from  the 
combuftion  of  the  whole  body.  There  is  a  great  difference 
between  this  femi- combuftion  and  fpontaneous  combuftion 
fo  complete  as  to  reduce  the  body  to  aflies,  .as  in  the  cafes 
above  mentioned.  As  the  human  body  has  never  been  feen 
to  experience  total  combuftion,  thefe  aflertions  feem  rather 
the  produftions  of  a  fervid  imagination  than  of  real  obferva- 
tion ;  and  it  too  often  happens  that  Nature  in  her  mode  of 
a6lion  does  not  adopt  our  manner  of  feeing. 

I  (hall  not  extend  further  thefe  oblervations  on  the  com- 
buftion of  the  human  body,  as  I  flatter  myfelf  that  after  this 
examination  every  perfon  muft  be  ftruck  with  the  relation 
which  exifts  between  the  caufe  of  this  phenomenon  and  the 
effefts  that  enfue.  A  fyftem  embelliflied  with  imaginary 
charms  is  often  feducing,  but  it  never  prefents  a  perfect 
whole.  We  have  feen  fa£ls  juitify  reafoning,  and  reafoning 
ferve  afterwards  to  explain  faiSls.  The  combul^ion  of  the 
human  body,  which  on  the  firft  view  appears  to  have  in  it 
fomething  of  the  marvellous,  when  explained,  exhibits  no- 
thing but  the  utmoft  flmplicity  :  fo  true  it  is,  that  the  won-t 
^rful  is  often  produced  by  effects  which,  as  they  rarely  ftrike 
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eur  eyes,  permit  our  minds  fo  much  the  lefs  to  difeoVer  their- 
Peal  caufe. 

•   Some  people,  however,  may  afcribe  to  the  wickednefs  of 
mankind  what  we  afcribe  to  accident.     It  mav  be  faid,  that- 
aflaffias,   after  putting  to.  death  their  unfortunate  viftims^ 
rubbed  over  their  bodies  with   combultiblc  fubftances.  by- 
which  they  were  confumed.      But  even   if  fuch   an   idea 
fiiould  ever  be  conceived,   it  would  be  impoflible  to  carr\'  it 
into  execution.     Formerly,  when  criminals  were  condemned 
to  the  flames,  what  a  quantity  of  combuftible  fubftanccs 
was  neceflary  to  burn  their  bodies !    A  baker's  bov,  named 
Renaud,  being  condemned  to  be  burnt  a  few  years  ago  at 
Caen,  two  large  cart-loads  of  faggots  were  required  to  con- 
fume  the  body,  and  at  the  end  of  more  than  ten  hours  fomc 
remains  of  the  bones  were  (till  to  be  feen.    What  proves  that 
the  combuftion  in  the  before-mentioned  inftan^cs  was  not 
artificial  is,  that  people  often  arrived  at  the  moment  when 
it  had  taken  place,  and  that  the  body  was  found  in  its  na- 
tural ftate.     People  entered  the  houfe  of  Madame  Boifeon  at 
the  time  when  her  body  was  on  fire,  and  all  the  neighbours 
faw  it.     Befides,  the  people  of  v.hom  I  have  fpokcn  were  al- 
moft  all  of  the  lov.ef^  clafs,  and  not  much  calculated  to  give 
rife  to  the  commiffion  of  fuch  a  crime.     Thtj  woman  men- 
tioned in  the  Tranfactions  of  Copenhagen  wa?  of  the  pooreft 
condition;   Grace  Pitt  was  the  wife  of  a  fifhmonger;  Mary 
Jauffret  that  of  a  {lioemakcr;  and  two  other  women,  who 
refided  at  Caen,  belonged  to  the  lowcft  order  of  focietv.     It 
is  inconteftible,  then,  that  in  the  inftances  I  have  adduced 
the  combuftion  was  alwavs  accidental  and  never  intentional. 

It  may  be  feen  that  a  knowledge  of  the  caufcs  of  this  phe- 
nomenon is  no  lefs  interefting  to  criminal  juftice  than  to  na- 
tural hiftory,  for  unjuft  fufpicions  may  fometimes  fall  on  an 
innocent  man.  ^\"ho  will  not  (Imdder  on  recollecting  the 
cafe  of  the  unfortunate  inhabitant  of  Rhcims,  who,  atler 
having  loft  his  wife  bv  the  effccl  of  eombuiiion,  v.as  in 
danger  of  perilling  himfclf  on  the  fcatTold,  condemned  \:in- 
judly  by  an  ignorant  tribunal  ! 

I  (liall  confidcr  mvfelf  happv  if  this  pieture  of  the  fatal 
eflecls  of  intoxication  makes  an  impreffion  on  thofa  addicted 
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to  this  vice,  and  particularly  on  women,  who  moft  frequently 
become  the  victims  of  it.  Perhaps  the  frightful  details  of  fo 
horrid  an  evil  as  that  of  combuftion  will  reclaim  drunkards 
from  this  horrid  practice.  Plutarch  relates,  that  at  Sparta 
children  v\ere  deterred  from  drunkennefs  by  exhibiting  to 
them  the  fpe6lacle  of  intoxicated  flaves,  who,  by  their  hi- 
deous contorfions,  filled  the  minds  of  thefe  young  fpeftators 
with  fo  much  contempt  that  they  never  afterwards  got 
drunk.  This  ftate  of  drunkcnncfs,  however,  was  only  tran- 
fitory.  How  much  more  horrid  it  appears  in  thofe  unfor- 
tunate! victims  confumed  by  the  flames  and  reduced  to  aflies! 
May  men  never  forget  that  the  vine  fometimes  produces  very 
bitter  fruit — difeafe,  pain,  repentance,  and  death  ! 


VlII.  Meteorological  Axioms^  ^  L.  Cotte  ;  or  the  general 
lS.ciJult  of  his  own  and  foreign  Meteorological  Ohferi'aiions 
during  the  courfe  of  Thirtj  Years  *. 
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'UR  meteorological  obfervatlons  are  as  old  as  the  efla- 
blilliment  of  the  Academy  of  Sciences  In  the  year  1666,  and 
have  never  vet  been  interrupted.  The  moft  celebrated  aca- 
demicians, fuch  as  a  Sidileau,  a  de  la  Hire,  a  Maraldi,  a 
CalTini,  a  Fouchy,  a  Chappe,  Sec.  have  contributed  towards 
them ;  and  feveral  members,  fuch  as  ISIorin,  Duhamel, 
Llalovin,  Meffier,  &c.  paid  attention  to  the  fame  object 
v\  ithout  making  themfelves  much  known.  The  correfpond- 
ents  of  the  Academy  alfo  freojuentlv  communicated  to  it 
their  meteorological  obfervatlons.  All  the  learned  focieties 
in  Europe  con>prehend  meteorology  in  the  lift  of  their  la- 
bours, and  particularly  the  Royal  Society  of  London,  the 
Academies  of  Berlin,  Stockholm,  Peterfburg,  &c.  but,  above 
all,  the  Medical  Societies  at  Paris  and  the  Hague,  and  the 
Meteorologlc  Society  at  Manhelm.  Thefe  three  learned 
bodies  have  therefore  the  moft  extenfive  correfpondence. 

I  have  communicated  to  the  public  the  refult  of  the  ob- 
fervatlons made  by  all  thefe  focieties  as  well   as  of  my  own 
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during  the  courfe  of  thirty  years^  partly  in  my  Treatife  and 
Memoirs  on  Meteorology,  and  partly  in  the  Hiltory  of  the 
Medical  Societ>;^  the  Collection  des  Savans  etransrers,  the 
Journaux  dos  Savans,  de  Phynque,  de  France,  &c.  I  en- 
deavoured to  negleft  nothing  that  had  any  relation  to  me- 
teorology, and  I  flatter  myfelf  that  I  have  given  the  refult  of 
every  thing  that  has  been  publillied  for  a  hundred  years  on 
this  branch  of  fcience.  But  how  tedious  is  its  progrefs ! 
From  this  aftonifhing  colle<^ion  of  obfervations  I  have  as 
yet  been  able  to  deduce  only  a  ver}-  fmall  nirmber  of  phyfical 
truths,  which  I  here  lay  before  the  public  under  the  title  of 
JSIeteorological  Axioms.  They  are  not  drawn  from  the  whole 
mafs  of  the  before-meniioned  obfervations,  made  for  a  very 
long  period,  and  in  a  carclefs  manner,  and  with  very  impci- 
fedl  inftruments,  but  from  ihofe  of  the  lall  thirty  or  forty 
years.     They  are  as  follow  : — 

I. 

Of  the  Barometer. 

I.  The  greateft  changes  of  the  barometer  commonly  take 
place,  during  clear  weather,  with  a  north  wind ;  and  the 
fmall  rifings  during  cloudy,  rainy,  or  windy  weather,  with 
a  fouth,  or  nearly  fouth,  wind. 

3.  The  ftate  of  the  mercury  changes  more  in  the  winter 
than  the  fummer  months;  fo  that  its  greateft  riiing  and  fall- 
ing take  place  in  winter;  but  its  mean  elevation  is  greater  in 
fummer  than  in  winter. 

3.  The  changes  of  the  ftate  of  the  barometer  are  nearly 
null  at  the  equator,  and  become  greater  the  more  one  re- 
moves from  it  towards  the  poles. 

4.  They  are  more  confiderable  in  valleys  than  on  mountains. 

5.  The  more  variable  the  wind,  the  more  changeable  the 
ftate  of  the  barometer."* 

6.  It  is  lower  at  midnight  and  noon  than  at  other  periods 
of  the  day  :   its  greateft  daily  height  is  towards  evening. 

7.  Between  ten  at  night  and  two  in  the  morning,  and 
alfo  in  the  dav,  the  rifing  and  falling  of  the  mercury  are  lefs  : 
the  contrary  is  the  cafe  between  fix  and  teii  in  the  morning 
and  evening. 
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.8.  Between  two  and  fix  in  the  morning  and  evening  it  rifed; 
as  often  as  it  falls;  but  in  fuc'i  a  manner  that  it  oi'tcner  rifes 
about  that  time  in  the  winter  months,  and  falls  oftener  in 
the  fummer  months. 

9.  The  ofcillations  are  lofs  in  fummer,  greater  in  winter, 
and  very  great  at  the  equinoxes. 

10.  They  are  greater  aUb  in  the  day-time  than  during  the 
night. 

11.  The  higher  the  fun  rifes  above  the  horizon,  the  kfs 
arc  the  ofcillatioirs ;  they  increafe  as  he  approaches  the  weft- 
em  fide  of  the  horizon,  and  are  exceedingly  great  when  he 
comes  oppofite  to  the  eaftern  part  of  the  horizon. 

12.  They  arc,  to  a  certain  degree,  independent  of  the 
changes  of  temperature. 

.  13.  The  mercury  generally  rifes  between  the  new  and  the 
full  moon,  and  falls  between  the  latter  and  the  new  moon. 

14.  It  rifes  more  in  the  apogeum  than  the  perigeum  :  it 
ufuallv  rifes  between  the  northern  luniftice  and  the  fouthern, 
and  falls  between  the  fouthern  lunift^ice  and  the  northern. 

.  15.  In  general,  a  comparifon  of  the  variations  of  the  mer- 
cury with  the  pofitions  of  the  moon  gives  nothing  certain : 
tUe  refults  of  Nos,  13  and  14  are  the  niofl  conftant. 

16.  In  our  neighbourhood  the  barometer  never  continues* 
t'.ventv-four  hours  without  changinu;. 

17.  The  barom.eters  in  the  weftern  difi.ri£ls  rife   or  faU- 
fooiicr  than  thofe  in  the  more  eaftern. 

18.  AVlica  the  fun  palVcs  the  meridian  the  mercury  if 
falling  continues  to  fall,  and. its  fall  is  often  haftened. 

.  19.  When  the  mercury  at  the  fame  period  is  rifing,  it . 
{Ah,  remains  ftationary,  or  rifes  more  flowly. 

30.  When  the  mercury,  under  the  fame  circumftances,  is 
ftationary,  it  falls ;  unlefs,  before  or  after  it  becomes  ftation- 
ary, it  has  been  in  the  a.S:  of  rifing. 

^at.   The  above  changes  coannonly  take  place  between 
eleven  in  the  morning  and  one  in  the  afternoon,  but  oftener  . 
before  than  afier  noon. 

22.  Before  liigh  tides  there  is  almoft  always  a  great  fall 
of  the  mercury  :  this  take?  place  oftener  at  the  full  than  the  ■ 
jicw  moon. 
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II. 

Of  the  Thermometer, 

1.  The  extreme  degrees  of  heat  are  almoft  every  ^^here 
tlic  fame :  this,  however,  is  not  the  cafe  in  regard  to  the 
extreme  degrees  of  cold. 

2.  The  thermometer  rifes  to  its  extreme  height  oftcner  in 
the  temperate  zones  than  in  the  torrid  zone. 

3.  It  changes  very  Uttle  between  the  tropics;  its  varia- 
tions, Hke  thofe  of  the  barometer,  are  greater  the  more  one 
proceeds  from  the  equator  towards  the  poles. 

4.  It  rifes  higher  in  the  plains  than  on  mountains. 

5.  It  does  not  fall  fo  much  in  the  neighbourhood  of  the 
fea  as  in  inland  parts. 

6.  The  wind  has  no  influence  on  its  motions, 

7.  Moifture  has  a  peculiar  influence  on  it,  if  followed  by 
a  wind  which  difperfes  it.  . 

8.  The  greatefl  heat,  and  the  greatefl  cold,  take  place 
about  fix  weeks  after  the  northern  or  fouthern  folftice. 

9.  The  thermometer  changes  more  in  fummer  than  in 
winter. 

10.  The  coldeft  period  of  the  day  is  before  fun-rife. 

11.  The  greatefl  heat  in  the  fun  and  the  fhade  feldom 
takes  place  on  the  fame  day. 

12.  The  heat  decreafes  with  far  more  rapidity  from  Sep- 
tember and  October,  than  ic  increafed  from  July  to  Sep- 
tember. 

13.  It  is  not  true,  that  a  very  cold  winter  is  the  prognolHc 
of  a  very  hot  fummer. 

III. 

Of  the  Jflnd. 

1.  The  winds  between  the  tropics  are  regular  and  period- 
iqal. 

2.  The  more  one  removes  from  the  tropics,  the  more  - 
changeable  they  are  found. 

3.  The  winds  are  more  changeable  in  winter  than  in  fum- 
mer, and  towards  the  equinoxes  than  at  any  other  time. 

4.  It  u=  not  KniQy  that  the  wind  which  blows  about  the  , 

time 
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time  of  the  equinoxes  will  be  the  prevailing  wind  during  the 
next  fix  months. 

5.  A  frcfli  breeze  always  fprings  up  before  fun-rife,  efpe- 
cially  in  fummer. 

6.  In  the  neighbourhood  of  the  fea  there  is  a  periodical 
land  and  a  fca  breeze. 

7.  Violent  winds  are  more  prevalent  in  the  neighbourhood 
of  mountains  than  in  the  open  plains. 

IV. 

Of  Rain  and  Evaporation, 

1.  Rain  is  more  frequent  in  winter  than  in  fummer,  but 
more  abundant  in  fummer  than  in  winter. 

2.  It  is  alfo  more  abundant,  but.lefs  common,  in  fouthern 
countries,  than  in  thofe  where  the  temperature  is  cold  and 
moderate. 

3.  The  increafe  and  decreafe.of  rivers  are  not  always  in 
proportion  to  the  quantity  of  the  rain  which  falls. 

4.  The  quantity  of  rain  is  greater  in  low  than  in  high 
diftri6ls,  and  ftill  more  fo  in  the  neighbourhood  of  forefts 
and  mountains. 

5.  The  quantity  of  evaporation  generally  exceeds  that  of 
the  rain. 

6.  The  greater  the  heat,  the  ftronger  the  evaporation. 

7.  It  is  greater  alfo  while  the  wind  blows  from  the  northern 
regions,  than  when  it  comes  from  the  fouthern. 

8.  In  the  laft  place,  it  is  greater  during  dry  and  cold,  than 
during  moiit  and  warm,  weather. 

9.  The  greateft  drought  indicated  by  the  hygrometer  takes 
place  in  April. 

V. 
Atmofpheric  Eledriciiy, 

1.  EIe6lriclly  manifefts  itfelf  oftener  without  ftorms  than 
with  them. 

2.  It  is  occafioned  m^ore  frequently  by  drv  than  by  rainy 
clouds. 

3.  It  is  of'encr  pofitlve  than  negative,  particularly  whe.i 
occafioned  by  llationary  clouds,  becaufe  thcfe,  without  doubt, 

are 
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are  at  luch  a  great  diftance,  that  the  eleJ-:':'tv  which  rifes 
trom  the  earth  cannot  reach  them  :  in  the  oppoi  le  cale  it  is 
exceedingly  variable. 

4.  The  atmofphere  exhibits  (igns  of  ele^riclty  at  ail  timesj 
at  every  hour  of  the  day  and  the  night. 

VI. 

Tbe  Magnetic  Needle. 

1.  The  greateft  declination  of  the  needle  from  the  north 
towards  the  weft  takes  place  about  two  in  the  afternoon,  and 
the  greateft  approximation  of  it  towards  the  north,  about 
ejo-ht  in  the  morning ;  fo  that,  from  the  laft-mentioned  hour 
till  about  two  in  the  afternoon,  it  endeavours  to  remove  from 
the  north,  and  between  two  in  the  afternoon  and  the  next 
morning;  to  approach  it. 

2.  The  annual  progrefs  of  the  magnetic  needle  is  as  fol- 
lows : — Between  January  and  March  it  removes  from  the 
north  ;  between  March  and  May  it  approaches  it ;  in  June 
it  is  ftationary ;  in  .Tuly  it  removes  from  it ;  in  Auguft,  Sep- 
tember, and  Odilober,  it  approaches  it ;  its  declination  in 
October  is  the  fame  as  in  May  ;  in  November  and  December 
it  removes  from  the  north  :  its  greateft  weftern  declination  is 
at  the  vernal  equinox,  and  its  greateft  approximation  to  the 
north  at  the  autumnal  equinox. 

3.  The  declination  of  the  magnetic  needle  is  different  ac- 
cording to  the  latitude :  among  us  it  has  always  increafed 
fince  1666  :  before  that  period  it  was  eafterly. 

4.  Before  volcanic  eruptions  and  earthquakes,  the  mag- 
netic needle  is  often  fubject  to  very  extraordinary  move- 
ments. 

5.  The  magnetic  needle  is  agitated  before  and  after  the 
appearance  of  the  northern  lights :  its  declination  on  thefe 
occafions  is  about  noon  greater  than  ufual. 

6.  The  greater  or  lefs  appearance  of  thefe  northern  lights 
is  variable :  fome  years  this  phenomenon  is  very  frequent, 
in  others  uncommon.  For  two  or  three  years  they  have 
occurred  very  feldom. 

7.  The  northern  lights  are  more  frequent  about  the  time 
of  the  equinoxes  than  at  other  periods  of  tite  year. 

7  '8.  This 
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.  8.  This  phenomenon  is  almoft  conftant  during  the  long 
winter  in  the  polar  regions,  and  is  the  more  uncommon  the 
nearer  the  equator. 

•  9.  Southern  lights  have  been  obferved  alfo  in  the  regions 
near  the  fouth  pole.  .        . 

10.  The  northern  lights  are  often  accompanied  with  light- 
ning, and  a  noife  like  that  of  eleftricity ;  while  the  lightning 
proceeds  partly  from  the  middle  of  the  northern  lights,  and 
partly  from  the  neighbouring  clouds. 

VII. 

The  Lunar  Period  of  Nineteen  Years'. 

It  appears  that  the. general  temperature  of  a  year  returns 
f  very  nineteen  years ;  an  epoch  when  the  phafes  and  pofi- 
tions  of  the  moon  in  reg-ard  to  the  earth  are  ao;ain  the  fame. 

I  might  add  more  refults,  but  Ifhall  confine  myfelf  to 
thofe  found  moft  conftant  by  obfervation,  and  conclude  with 
wifliing,  that  the  zeal  of  obfervers  may  contribute  to  confirm 
more  and  more  the  certainty  of  thefe  Axioms,  or  to  difcover 
new  ones. 


^X.  0;z  the  Decompq/ition  of  Azotic  into  Hvdrogen  and 
Oxjgen  Gas,  hy  M.  GiRTANNER,  and  on  the  radical, 
of  the  Muriatic  Acid.  A  Letter  from  Pan  Mons,  of 
Bruffels,  to  Delainthcric  *.  . 


I 


TAKE  the  earlieft  opportunity  of  informinc:  von,  that 
Girtanner  has  decompofed  azot,  and  reduced  it  to  hydrogen' 
and  oxygen,  in  the  proportion  of  0*93  of  the  former  and 
0-07  of  the  latter.  From  this  it  feems  to  follow,  that  azot, 
ammonia,  water,  atmofpheric  air,  &c.  are  compounds  of 
thefe  two  principles  in  varied  proportions.  In  analyfing  air 
we  do  not  feparate  but  compound  the  azotic  gas  bv  fub- 
trat5ling  a  part  of  oxygen  from  the  hydro-oxygen  fluid,  which 
conftitutes  that  air.  This  is,  perhaps,  the  reafon  why  com- 
buftion  is  more  lively  in  pure  oxygen  gas,  or  orygen  gas  not 

*  ¥iom  Journal  de  Pbvf  que,  an.  S. 
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engaged  in  a  combination  with  hydrogen.  Argil  is  the  fub- 
ftance  which  belt  decompofes  atniorpheric  air,  and  fo  com- 
pounds azot ;  and  this  agrees  pretty  well  with  the  experiments 
of  Humboldt.  This  property  of  argil  explains  the  necefiity 
of  its  prefence  in  artiticial  nitre-beds,  and  gives  us  reafon  to 
think  that  Wiegleb  and  Wurzer  are  not  altogether  deceived 
when  they  think  of  converting  aqueous  vapour  into  azotic 
gas.  You  muft  have  remarked  in  my  experiments  on  this 
converfion,  that  I  could  not  account  properly  for  the  large 
quantity  of  gas  which  I  frequently  happened  to  collect. 

Stormy  rains  may  be  means  employed  by  Nature  to  free 
atmofpheric  air  from  that  excefs  of  oxygen  continually  flow- 
ing into  it  from  plants,  by  combining  into  water  a  part  of  the 
two  gafes  of  which  it  is  corapofed.  This  much  is  certain, 
that  the  uniform  mixture  of  two  fluids  of  denfitics  fo  different 
as  thofe  of  azotic  and  oxygen  gas,  has  always  led  me  to  fuf- 
pecl  an  union  of  thefe  two  gafes. 

In  a  word,  if  the  difcovcry  of  Girtannec  {hall  be  confirmee^ 
it  will  enable  us  to  account  for  the  almoft  total  difappearance 
of  azot  during  the  decompofition  of  nitre  by  fire. 

M.  Girtanner  pcrfifts  in  maintaining,  that  hydrogen  is  the 
radical  of  the  muriatic  acid,  but  this  hydrogenic  acid  contains 
lefs  oxygen  than  water.  The  experiments  which  I  oppofcd 
to  my  friend  *  all  tend  either  to  oxygenate  that  liquid  or  to 
de-oxygenate  the  acid.  I  followed  an  oppolite  courfe  to 
Girtanner,  but  which  was  pointed  out  to  me  by  himfelf,  who 
at  that  time  confidercd  the  muriatic  acid  as  oxygenated  vi'ater. 

TrommfdorfF  was  not  w-rong  v/hcn  he  informed  me  f,  that 
there  would  perhaps  be  more  hope  of  difcovering  the  radicals 
of  undecompofed  acids,  by  endeavouring  rather  to  oxygenate 
than  to  de-oxygena;e  thefe  fubftances. 

I  am  not  yet  acquainted  with  the  experiments. of  M.  Gir- 
tanner, but  I  have  already  made  a  mixt^.ire  of  hydrogen  gas 
and  oxygen  gas,  in  the  proportion  mentioned,  without  oh^- 
taining  azotic  gas.  J.  B,  VAN  MONS, 

*  Mcmoires  de  I'lnfcinzt  National,  Vol   L  p.  36  and  44. 
f  Anr.uUs  de  Cbinie,  \'ci.  XXXII. 

Vol.  VI.  X  .  y^^ABo^. 
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X.  A  Botanical  Defcrtptton  of  Urccola  Elajl'ica,  or  Caout- 
chouc Vine  of  Sumatra  and  PuUo-pinang ;  with  an  Account 
of  the  Properties  of  its  in ffi [fated  Juice,  compared  with  thofe 
of  the  American  Caout-cbouc.  jBj' William  Roxburgh, 


F< 


OR  the  cllfcovcry  of  this  ufeful  vhie,  we  are,  I  believe, 
indebted  to  Mr.  Howifon,  late  furgeon  at  PuUo-pinang;  but 
it  would  appear  he  had  no  opportunity  of  determining  its 
botanical  chara6ler.  To  Do6lor  Charles  Campbell,  of  Fort 
Marlborouoh ,  we  owe  the  ofratification  arifins;  from  a  know- 
ledge  thereof. 

About  twelve  months  ago  I  received  from  that  gentleman, 
by  means  of  Mr.  Fleming,  very  complete  fpecimens,  in  full 
foliage,  flower,  and  fi'uit.  From  thefe  I  was  enabled  to  re- 
duce it  to  its  clafs  and  order  in  the  Linnsean  fyftem.  It 
forms  a  new  genus  in  the  clafs  Pentandriay  and  order  Mono- 
gynia,  and  comes  in  immediately  after  T^berna^rnontana, 
confecjuently  belongs  to  the  thirtieth  natural  order,  or  clafs 
called  Contortt^  by  Linnxus  in  his  natural  method  of  clafli- 
fication  or  arrangement.  One  of  the  qualities  of  the  plants 
of  this  order  is,  their  yielding,  on  being  cut,  a  juice  which  is 
generally  milky,  and  for  the  moft  part  deemed  of  a  poifonous 
nature. 

The  generic  name  Urceola,  which  I  have  given  to  this 
plant,  is  from  the  ftrufture  of  the  corol,  and  the  fpecific 
name  from  the  quality  of  its  thickened  juice. 

So  far  as  I  can  find,  it  docs  not  appear  that  ever  this  vine 
has  been  taken  notice  of  by  any  European  till  now.  I  have 
carcfuily  looked  over  the  Hortus  Malaharicu^,  Rumphius'g 
Herbarium  A77ihoincnfe,  &c.  ^c.  figures  of  Indian  plants, 
without  being  able  to  find  any  one  that  can  with  any  degree 
cf  certainty  be  referred  to.  A  lubftancc  oi  the  fame  nature, 
and  probably  the  very  f^me,  was  difcovercd  in  the  ifland  of 
TNlauritius  by  M.  Ppivre,  and  from  thence  fent  to  France ; 
but,  fo  far  as  I  know,  we  are  ftill  ignorant  of  the  plant  that 
yields  it. 

*  From  the  Afiatic  Refearckesy  Yo\.  \'. 
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The  impropriety  of  giving  to  Caout-chouc  the  ter^i  gum, 
refin,  or  gum-refin,  every  one  feems  fenfible  of,  as  it  pof- 
fefles  qualities  totallv  different  from  all  fuch  fubftances  as 
are  ufually  arranged  under  thofe  generic  names ;  yet  it  ftill 
continue?,  by  moft  authors  I  have  met  with,  to  be  deno- 
minated elaftic  refin  or  elaflic  gum.  Some  term  it  fimply 
Caout-chouc,  which  I  wifti  may  be  confidered  as  the  generic 
name  of  all  fuch  concrete  vegetable  juices  (mentioned  in  this 
memoir)  as  poflefs  elalticity,  inflammability,  and  are  foluble 
in  the  effential  oils,  without  the  affiftance  of  heat. 

In  a  mere  definition  it  would  be  improper  to  ftate  what 
qualities  the  objeft  does  not  poffefs;  confequently,  it  muft 
be  underftood  that  this  fubftance  is  not  foluble  in  the  men- 
ftruums  which  ufually  diiTolve  refins  and  gums, 

Eaft-India  Caout-chouc  would  be  a  very  proper  fpecific 
name  for  that  of  Urceela  elajika,  were  there  not  other  trees 
which  yield  juices  fo  fimilar  as  to  come  under  the  fame  ge- 
neric character ;  but  as  this  is  really  the  cafe,  I  will  apply 
the  name  of  the  tree  which  yields  it  for  a  fpecific  one. 
E.  G.  Caout-chouc  of  Urceola  Ela/Ucay  Caout-chouc  of  Ficus 
Indicaj   Caout-chouc  oi  Artocarpus  integr'ifolia,  &;c.  &c, 

Dcfcription  of  the  Plant  Urceola. 

PENTANDRIA    MONOGYNIA. 

Gen.  Char.  Calyx  beneath  five-toothed  ;  corol  one-petalcd, 
pitcher-fliaped,  v/ith  its  contracted  mouth  five-toothed  ;  nec- 
tary entire,  furrounding  the  germs  ;  follicles  two,  round,  dru- 
pacious ;  feeds  numerous,  immerftd  in  pulp. 

Urceola  Elastic  a. 

Shrubby,  twining,  leaves  oppofite,  oblong,  panicles  ter- 
minal ;  is  a  native  of  Sumatra,  PuUo-pinang,  Sec.  Malay 
countries. 

Stem,  woody,  climbing  over  trees.  See.  to  a  very  great  ex- 
tent, young  fhoots  twinins:,  and  a  little  hairv,  bark  of  the 
old  woody  parts  thick,  dark- coloured,  confidcrably  uneven, 
a.  little  fcabrous,  on  which  I  found  feveral  fpecies  of  mofs, 
particularly  large  patches  of  lichen  :  the  wood  is  y/hite,  light^ 
and  porous. 

Leaves,  oppofite.  fliort-netloled,  horizontal,  ovate,  oblong, 
X  z  pointcdj 
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pointed,  entire,  a  little  fcabrous,  with  a  few  fcattercd  wtiiK 
hairs  on  the  under-fide. 

Stipules,  none. 

Panicles,  terminal,  brachiatc,  very  ramus. 

Flowers,  numerouSj  minute,  of  a  dull  greenifh  colour,  and 
hairy  on  the  oiitiide. 

Bra£Is,  lanceolate,  one  at  each  diviiion  and  fubdivifion  ot 
the  panicle. 

Cahx,  perianth,  one-leaved,  five-toothed,  permanent. 

Corol,  one-petaled,  pitcher-flmped,  hairy,  mouth  much 
contraftcd,  five-toothed,  divifions  erecl,  acute,  neftary  en- 
tire, cvlindric,  embracing  the  lower  two-thirds  of  the  germ?. 

Stamens,  filaments  five,  very  (liort  from  the  bafe  of  the 
corol.  Anthers  arrow-ihaped,  converging,  bearing  their 
pollen  in  two  grooves  on  the  infidc  near  the  apex;  between 
thcfe  grooves  and  the  infcrtions  of  the  filaments  they  arc 
covered  with  white  foft  hairs. 

Pijlil,  germs  two;  above  the  ne6lary  they  are  very  hairy 
round  the  margins  of  their  truncated  tops.  Style  fingle, 
fhorter  than  the  fiiamens.  Stigma  ovate,  with  a  circular 
band,  divldino;  it  into  two  portions  of  different  colours. 

Per.  Follicles  two,  round,  laterally  compreffed  into  tba 
fliape  of  a  turnip,  wrinkled,  leathery,  about  three  inches  in 
their' greated  diameters  ;  one-celled,  two-valved. 

Seeds,  ven,'  numerous,  rcnlform,  immerfed  in  firm  flefliy 
pulp. 

Explanation  of  the  Figures.   (Plate  IV.) 

I.  A  branchlct  in  flower,  natural  fize. 

Q.  A  flov,-er  magnified. 

.3.  The  fame  laid  opep,  which  expofes  to  view  the  fitua- 
tlon  of  the  ftamens  iuferted  into  the  bottom  of  the  corol,  the 
ne(flarium  furrounding  the  lower  half  of  the  two  germs,  their 
upper  half  with  hairy  margins,  the  ftyle  and  ovate  party- 
coloured  ;  fligma  appearing  above  the  nectary. 

4.  OutfiJe  of  on?  of  the  Ibmens,  7  -  -^    , 
^    ^  ^  ,      .  ,     „                             J-  muca  magnified. 

5.  Infide  ot  the  fame,  J  ^ 

6.  The  neclarium  laid  opeuj  cxpofing  to  view  the  whole 
of  the  piftil. 

7.  The  two  fccd-veflcls  (called  by  JJ\nn:s^ns  foUicles),  na- 

tural 
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taral  fize ;  half  of  one  of  them  is  removed,  to  (how  the  feed 
Jmmerfed  in  pulp.  A  portion  thereof  is  alio  cut  away,  which, 
more  clearly  (liows  the  (ituation  and  (iiape  of  the  feed. 

From  wounds  made  in  the  bark  of  this  plant  there  oozes 
a  milky  fluid,  which,  on  expofure  to  the  open  air,  feparates 
into  an  elaftic  coagulum  and  watery  liquid,  apparently  of  no 
\ife  after  the  fcparation  takes  place.  This  coagulum  is  not 
only  like  the  American  Caout-chouc,  or  Indian  rubber,  but 
poflefTes  the  fame  properties,  as  will  be  fceu  from  the  follow- 
ing experiments  and  obfervations  made  on  fome  which  had 
been  extraifted  from  the  vine  about  five  months  ago.  A  ball 
of  it  now  before  me,  is,  to  my  fenfe,  totally  voidof  fmell  even 
when  cut  into,  is  very  firm,  nearly  fpherical,  mealkres  nine 
and  a  half  Inches  in  circumference,  and  weighs  feven  ounces 
and  a  quarter;  its  colour  on  the  outfide  is  that  of  American 
Caout-chouc  where  frefh  cut  into,  of  a  light-brown  colour, 
till  the  aclion  of  the  air  darkens  it :  throughout  there  are 
numerous  fmall  cells  filled  with  a  portion  of  light-brown 
watery  liquid  above  mentioned.  This  ball,  in  fimply  falling 
from  a  height  of  fifteen  feet,  rebounds  about  ten  or  twelve 
times;  the  firft  is  from  five  to  feven  feet  high,  the  fucceedinp- 
ones  of  courfe  lelfening  by  gradation. 

This  fubftance  is  not  now  fokiblc  in  the  above-mentioned 
liquid  contained  in  its  cells,  although  lb  intimately  blended 
therewith,  when  firft  drawn  from  the  plant,  as  to  render  it 
fo  thin  as  to  be  readily  applied  to  the  various  purpofes  to 
which  it  is  fo  well  adapted  when  in  a  Puiid  Itatc. 

From  what  has  been  faid,  it  v/lU  be  evident  that  thig 
Caout-chouc  poffeires  a  confiderable  Ihare  of  folidity  and 
elafticity  in  an  eminent  degree.  I  compared  the  laft  qualltv 
with  that  of  American  Caout-chouc^  by  taking  fmall  flips  ot 
each,  and  extending  them  till  '.hey  brokfe;  that  of  Urceola 
was  found  capable  of  bearing  a  much  greater  degree  of  exten- 
iion  (and  contraftion)  than  the  American:  however,  this  may 
be  owing  to  the  time  the  refpective  fubftances  have  beea 
drawn  from  their  plants. 

The  Urceola  Caout-chouc  rubs  out  the  marks  of  a  black- 
lead  pencil  as  readily  as  the  American,  and  is  evidently  the 
ftabftance  of  which  the  Chincfe  niike  their  elaftic  rins:s. 

It 
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fl  contains  nruch  combuftible  matter,  bin-ning  entirely 
awav,  with  a  clear  flame,  emitting  a  confidcrable  deal  of 
dark-coloured  fmokc,  which  readily  condenCes  into  a  large 
proportion  of  exceeding  fine  foot,  or  lamp-black ;  at  the  fame 
time  it  gives  but  little  fmell,  and  that  not  difagreeable  :  the 
combulliou  is  often  fo  rapid  as  to  caiife  drops  of  a  black  li- 
quid, very  like  tar,  to  fall  from  the  burning  mafs;  this  is 
equally  inflammable  with  the  refl:,  and  continues  when  cold 
in  its  femi-fluid  ftate,  but  totally  void  ofelafticity :  in  Ame- 
rica, the  Caout-chouc  is  ufed  for  torches ;  ours  appears  to  be 
e(]uallv  fit  for  that  purpofe.  Expofed  in  a  filver  fpoon  to  a 
heat  about  equal  to  that  which  melts  lead  or  tin,  it  is  re- 
duced into  a  thick,  black,  inflammable  liquid,  fuch  as  drops 
from  it  during  combuftion,  and  is  equally  deprived  of  its 
elaftic  powers,  confecjuentlv  rendered  unfit  for  thofe  purpofcs 
foi'  which  its  original  elafticity  rendered  it  fo  proper. 

It  is  infoluble  in  fpirits  of  wine,  nor  has  water  any  more 
effe6l  on  it,  except  when  afliltcd  bv  heat,  and  then  it  is  only 
{gftened  bv  it. 

Sulphuric  acid  reduced  it  into  a  black,  brittle,  charcoal- 
like fubftance,  beginning  at  the  furface  of  the  Caout-cbouc^ 
and  if  the  pieces  are  not  very  thin  or  fmall,  it  requires  fome 
days  to  penetrate  to  their  centre;  during  the  procefs  the  acid 
is  rendered  very  dark-coloured,  almod  black.  If  the  fulpliuric 
acid  is  previoufly  diluted  with  only  an  equal  quantity  of  wa- 
ter, it  does  not  thca  appear  to  have  any  efFefl  on  this  fub- 
itancc,  nor  is  the  colour  of  the  liquid  changed  thereby. 

Nitric  acid  reduced  it  in  twelve  hours  to  a  foft,  yellow, 
unelaitic  mafs,  while  the  acid  is  rendered  yellow ;  at  the  end 
of  two  da}'s,  the  Caout-chouc  had  acquired  forac  degree  of 
tViabiiiiy  and  hardnefs.  The  fame  experiment  made  oa 
American  Caout-chouc  was  attended  with  fimilar  clfe^irls. 
Muriatic  acid  had  no  cifccl  on  it. 

Sulphuric  aether  onlv  foftened  it,  and  rendered  ihe-difn^rent 
minute  portions  it  was  cut  into  eafily  unitcu,  and  without 
any  feeming  diminiitioa  of  claliicity. 

Nitric  tether  I  did  not  find  a  better  mendruum  tha,n  the 
vitriolic;  confccjuently,  if  the  iethev  I  employed  was  pure, 
of  which  I  have  fome  doubt,  this  fubllance  niuft  differ  ef- 
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fentially  from  that  of  America,  which  Berniard  reports  to  be 
"foluble  in  nitric  aether. 

Where  this  fubiiance  can  be  had  in  a  fluid  ftatc,  there  is 
no  neceflity  for  dillblving  or  foftening  it,  to  render  it  appli- 
cable to  the  various  ufes  for  which  it  may  be  required ;  but 
where  the  dry  Caout-cbouc  is  only  procurable,  fulphuric 
aether  promifes  to  be  an  ufeful  medium,  by  which  it  may 
be  rendered  fo  foft  as  to  be  readily  formed  into  a  variety  of 
ihapes. 

Like  American  Caout-chouc,  it  is  foluble  in  the  eflcntlal 
oil  of  turpentine ;  and  I  find  it  equally  fo  in  Cajeput  oil,  an 
effential  oil,  faid  to  be  obtained  from  the  leaves  o^  Melaleuca 
Leucadendron.  Both  folutions  appear  perfeft,  thick,  and  very 
glutinous.  Spirits  of  wine,  added  to  the  folution  in  Cajeput 
oil,  foon  united  with  the  oil,  and  left  the  Caout-chouc  float- 
ing on  the  mixture  in  a  foft  femi-fluid  ftate,  which,  on  being 
waflied  in  the  fame  liquor,  and  expofed  to  the  air,  became  as 
firm  as  before  it  was  diflolved,  and  retained  its  elaliic  powers 
perfe6liy,  while  in  the  intermediate  ftates,  between  femi-fluid 
and  firm,  it  could  be  drawn  out  into  long  tranfparent  threads, 
refembling,  in  the  polifli  of  their  furface,  the  fibres  of  ihe 
tendons  of  animals  ;  when  they  broke,  the  elafticity  was  ^o 
great,  that  each  end  inftantaneoufly  returned  to  its  refpe6tive 
mafs.  Through  ail  thefe  ftages,  the  leall  preflure  with  the 
finger  and  thumb  united  different  portions  as  perfccllv  as  if 
they  never  had  been  feparated,  and  without  any  clamminefs 
or  flicking  to  the  fingers,  which  renders  moft  of  the  folutions 
of  Cacut-chouc  fo  very  unfit  for  the  purpofes  for  which  thev 
are  required.  A  piece  of  catgut,  covered  with  the  half-in- 
l^piffated  folution,  and  rolled  between  two  fmooth  furfaces, 
foon  acquired  a  poliHi  and  confillence  very  proper  for  bou- 
gies. Cajeput  oil  I  alfo  found  a  good  menltruum  for  Ame- 
rican CaozU-chouc,  and  was  as  readily  feparated,  by  the  addi- 
tion of  a  little  fpiritof  wine  or  rum,  as  the  other,  and  appears 
equally  fit  for  ufe,  as  I  covered  a  piece  of  catgut  with  the 
v.afhcd  folution  as  perfectly  as  with  that  of  Urceola.  The 
only  diiTcrence  I  could  obferve,  v.as  a  little  more  adhefive- 
jiefs,  from  its  not  drv'ing  lo  quickly  ;  the  oil  of  turpentine  ha4 
greater  attraction  fqr  the  Caout-chouc  than  for  the  fpirits  cf 
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wine,  confequentlv  remained  obftinately  united  to  the  for- 
mer, which  prevented  its  being  brought  into  that  ftate  of 
firmnefs  fit  for  handhng,  which  it  acquired  when  Cajeput 
oil  was  the  menftruum. 

The  Cajeput  foUition  employed  a3  a  varnifh  did  not  dry, 
but  remained  moift  and  clammy,  whereas  the  turpentine 
folution  dried  pretty  fait. 

ExprefTed  oil  of  olives  and  linfccd  proved  imperfecl  mcn- 
flruums  while  cold,  as  the  Caout-chouc,  in  feveral  days,  was 
only  rendered  foft,  and  the  oils  vifcid,  but  with  a  degree  of 
heat  equal  to  that  which  melts  tin,  continued  for  about 
twenty-five  minutes,  it  was  perfectly  diffolved,  but  the  folu- 
tion remained  thin,  and  void  of  elafticity.  I  alfo  found  it 
ibluble  in  wax  and  in  butter  in  tlie  fame  degree  of  heat;  but 
itill  thcfe  folutions  were  without  elafticity,  or  any  appearance 
of  beino;  ufeful. 

I  {hall  now  conclude  what  I  have  to  offer  on  the  Caout- 
chouc, or  Urccolq.  elajlica,  with  obferving,  that  fome  philo- 
fophcrs  of  eminence  have  entertained  doubts  of  the  Ame- 
rican CffCw/'-c^'owi:  being  a  fimplc  vegetable  fubllance,  and 
fufpeft  it  to  be  an  artificial  production ;  an  idea  which  I 
hope  the  above  detailed  experiments  will  help  to  eradicate, 
and  confcquently,  to  rellore  the  hillorics  of  that  fubllance  by 
M.  De  la  Condamine  and  others,  to  that  degree  of  credit 
to  which  they  feem  jullly  entitled;  in  fupport  of  which  it 
may  be  further  obferved,  that,  befides  Urceola  elajiica,  there 
are  many  other  trees,  natives  of  the  torrid  zone,  that  yield 
a  milky  juice,  pt)treffing  qualities  nearly  of  the  fame  nature, 
as  artocarjms  int-:gnfol'ia  (common -jack  tree),  Jicus  rcligioj'us 
V/  Indica^  HippoTnaiie  biglaizdulofa,  Cecropia  pdlata,  &c. 

The  Caout-chouc,  or  Ficus  reltgiofa,  the  Hindus  confider 
the  moft  tenacious  vegetable  juice  they  are  acquaintetl  with  ; 
from  it  their  heft  bird-lime  is  prepared.  I  have  examined 
its  qualitie?,  as  well  as  thofe  o^  jicus  Indica  a.nd  artocarpus 
infi'grifclu:,  bv  experiments  fimilar  to  thofe  above  related, 
and  found  them  triflingly  eladic  when  compared  with  the 
American  and  Urceola  Caojif-choucs,  but  infinitely  more 
vifcid  than  cither ;  they  are  alfo  inHammablc,  though  in  a 
k's  degree,   and  Ihow  nearly  the  faiue   phenomena  when 
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Inimerred  in  the  mineral  acids,  folution  of  cauftic  alkali, 
alkohol,  fat  and  effential  oils  ;  but  the  folution  in  Cajeput 
oil  could  not  be  feparated  by  fpirits  of  wine,  and  collected 
again,  like  the  folutions  of  the  Urceola  and  American  Caout- 
choucs. 


XI.  Account  of  feme  Improvements  iritroduced  hy  the  Scotch 
DiJ}illers,  "which  enable  them  to   charge  and  run  off  the 
fame  Still  upwards  of  Four  Hundred  and  Eightj   Tijnes 
in  Tzi't'ntjfour  Hours  *, 
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N  our  laft  Number  we  gave  feme  account  of  the  progrefs 
of  the  diftiller)' bufinefs  in  Scotland;  of  the  improvements 
that  had  been  recently  introduced  there  in  the  conftruclion 
of  the  ilills ;  and  of  the  caufes  that  led  to  thefe  improve- 
ments. 

A  memorial,  prefented  to  a  Committee  of  the  Houfe  of 
Commons  bv  Dr.  Jeffrey,  who  was  appointed  by  the  Lords 
of  the  Treafury  to  examine  the  works  of  the  diftillers  in 
Scotland,  contains  much  curious  and  ufeful  information  on 
this  fubjecl ;  and,  indeed,  the  whole  of  the  Reports  of  the 
Committees  on  the  Scotch  Diftilleries  in  1798  and  1799 
are  extremely  interefting. 

The  ftill  defcribed  in  our  laft  was  a  great  improvement ; 
but  the  one  we  are  about  to  defcribe  is  fo  powerful  that 
hardly  any  evidence  Ihort  of  that  with  which  the  faft  is 
fupported,  could  make  it  credible.  But  the  evidence  is  com- 
plete; for  it  is  that  of  the  diitillers  thcmfelves,  whofe  intereft 
it  evidently  was  to  depreciate  rather  than  over-rate  the 
power  of  their  ftills,  the  cutv  paid  on  the  content  of  the  (1111 
having  been  from  time  10  time  increafcd  in  proportion  to 
the  acquired  dexterity  with  which  they  were  able  to  work 
It  oft'. 

We  have  alreadv  mentioned,  that  the  firft  grand  improve- 
ment was  that  of  increafing  the  width  and  diminifhing  the 
depth  of  the  ftill,  by  which  a  greater  furface  was  expofed  to 

■"''  Exrrafted  from  the  Reports  of  the  Commit:?i.i  of  the  Hauf?  of  Com- 
tno-ts  on  the  Scotch  iPuulkiies,  179^.  !799» 
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the  action  of  the  fire,  and  confequently  a  quicker  evaporation 
produced.  To  lefTen  the  poflibility  of  the  ftill  running  foul, 
and  to  haftcn  the  cfcape  and  confequent  condenfation  of  the 
vapour,  feemed  to  be  the  only  points  necefTary  to  the  per- 
fetSling  of  the  procef?. 

Dr.  Jeffrey  dcfcribes  a  ftill  which  feems  well  calculated  to 
anfwer  every  end  that  can  be  defirable  in  fuch  an  utenfil. 
It  was  conftru^led  by  Mr.  Millar,  a  Scotch  diftiller  of  great 
ingenuity.  Dr.  Jeffrey  called  Mr.  Millar's  notice  to  the 
giving  the  free  and  moft  dire£l  efcape  to  the  fteam.  "  After 
mentioning  to  him,"  fays  Dr.  Jeffrey,  *'  that  M.  Beaume 
had  contrived  a  flill  that  had  many  apertures  in  the  head, 
and  that  he  had  found  that  the  more  of  thefe  openings  he 
made  the  fafter  did  the  difullation  go  on,  Mr.  Millar  fct  about 
conftru(2:ing  another  very  flat  ftill,  on  the  principle  of  giving 
exit  to  the  fteam  at  as  many  points  in  the  fhoulder  of  the 
ftill  as  pofftble.  Fig.  i .  Plate  V.  is  a  bird's-eye  view  of  the 
apertures  in  the  ftioulder  of  this  ftill  before  the  pipes  be  fitted 
into  them.  Plate  IV.  is  an  oulfide  view  of  the  ftill,  with  its 
external  machinery.  Fig;.  2.  Plate  V.  is  a  perpendicular  fec- 
tion,  fliowing  the  central  pipe,  large  below,  and  tapering  as 
it  rifes  perpendicularly  upwards.  The  lateral  pipes  are 
oblique,  truncated  cones,  flattened  at  the  ftdes,  as  they 
afcend,  to  open  into  the  central  pipe.  Immediately  above 
that  part  of  the  cent}al  pipe  where  the  lateral  pipes  enter, 
the  jet  and  froth-breaking  fly  plays,  while  the  liquor-agi- 
tating and  fedimcnt-fcraping  engine  is  worked,  by  ma- 
chinery, below.  The  depth  of  the  body  is  only  3I-  inches  at 
the  centre ;  and,  at  the  fides,  the  fole  and  ftioulder  meet  at 
an  acute  angle.  No  fooner  was  this  ftill  fet  to  work,  than  it 
was  evident  that  the  principle  on  which  the  ftioulder  was 
Conftru6led  was  juft;  for,  though  the  body  and  head  held  52 
or  ^'^  gallons  only,  the  ftill  could  work  with  22  gallons  of 
-waft),  if  the  workmen  were  careful  j  but  fteadily,  and  without 
foul  running,  for  a  day  together,  with  20  gallons ;  and  the 
time  between  chrirge  and  charo-e  was  only  three  minutes  at 
an  average,  I  have,  however,  feen  this  ftill  charged  and  dif- 
charged  21  times  within  the  hour.  In  a  letter,  which  I  re- 
ceived a  few  days  ago  from  Mr.  Millar^   he  informs  me, 
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^  tliat  he  has  made  a  new  ftill,  of  the  fame  kind,  that  con- 
tains only  40  gallons  in  the  body  and  3  in  the  head,  43  gal- 
lons in  all ;  and  that  the  itate  of  working  with  this  ftill  is  as 
follows : — From  the  commencement  of  the  charge  till  the 
word  is  given  to  let  off,  2_^  minutes;  time  of  difchargino-, 
I-  minute  ;  making  the  time  of  charging,  running,  and  dif- 
charging,  2|^  minutes  only,  which  is  almofl  22  times  in  aa 
hour.  The  quantity  of  the  charge  of  wafli  is  i5  gallons, 
which  is  two-Hfths  of  the  whole  content,  or  2!-  (rallons  more 
than  one-third  full.  The  charpe  of  low  wines  is  24  gallons; 
the  time  of  diftilling  from  9  to  lo  minutes.'  This,  in  fo  far 
as  I  know,  is  the  fafteft  going  ftill  in  Scotland ;  and,  w'hen  I 
fay  Scotland,  I  believe  I  may  fay  the  world." 

The  following  is  a  more  particular  defcription  of  the  flill 
alluded  to  : — 

Plate  IV.  Fig.  4.  a  view  of  the  new  ftill,  with  its  fedi- 
nient-agitating  and  jet-breaking  apparatus. 

Fig.  I.  Plate  V.  flioulder  of  the  new  ftill  turned  up,  to  fliovT 
the  place  and  fize  of  the  apertures  through  which  the  fteam 
efcapes;  a's,  the  fteam-efcape  apertures;  ^'s,  the  plain  fur- 
faces  between  the  apertures. 

.Fig.  2.  (Plate  V.)  a  vertical  fedion  of  Fig.  4.  Plate  IV". 
to  fhow  its  internal  apparatus ;  a,  the  bottom  of  the  ftill 
joined  to  b  the  flioulder  with  folder,  or  riveted,  or  fcrew- 
nails  and  lute ;  c,  the  turned-up  edge  of  the  bottom,  againft; 
.  which,  and  on  a  level  with  a,  the  brick-work  of  the  copino-of 
the  flue  refts,  preventing  the  flame  from  getting  up  to  touch  c; 
d,  the  difcharge-pipe.  N.  B.  Neither  the  charire-pipe,  nor 
light  or  foap-hole  are  fliown.  e,  c,  the  body  of  the  ftill; 
f,  fe6lion  of  the  central  fteam-efcape  pipe;  g,  feftion  of  one 
of  the  lateral  fteam-efcape  pipes;  h,  outfide  view  of  another; 
i,  2,  z,  i,  inferior  apertures  of  lateral  fteam-pipes ;  k^k^k^k,  fu- 
perior  apertures  of  ditto;  /,/,bottom-fcraper  or  liquor-agitator, 
which  may  either  be  made  to  apply  clofe  to  the  bottom,  or  ta 
drag  chains ;  ?n,  the  upright  fliaft  of  this  engine,  as  it  is  called; 
n^  horizontal  wheel  of  ditto,  with  its  fupporters;  0,  vertical 
wheel  of  ditto;  p,  its  handle  and  fliaft;  w,  fupport  of  fhaft; 
r,  froth  and  ebullition  jet-breaker  refting  on  the  crofs  bar  ^; 
.t,  its  upright  fliaft;  u,  cup-mouthed  cgllar  of  ditto,  filled 
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with  wool  and  greafe,   held  down  by  the  plate  and  fcrei^'^ 
formerly  defcribed ;  v,  general  fleani-efcape  pipe,  or  head. 

Fig.  3.  alterations  propofed  to  be  made  in  the  form  of  the 
apertures  to  facilitate  the  efcape  of  the  fteam,  by  taking  away 
a  great  part  of  the  fhoulders  on  which  it  muft  otherwife  im- 
pinge; a,  the  verge  of  the  fhoulder;  h,  the  central  aperture; 
c,  the  lateral  apertures;  ^,  the  fpaces  between  them.  It  is 
hardly  neceflary  to  add,  that  as  the  lateral  apertures  are  very 
large  at  their  bafe,  the  pipes  muft  contract  more  quickly  near 
the  bafe  than  higher  up. 

The  following  defcription  of  the  mode  of  carrying  on  the 
procefs  of  diftillation  at  Cannon  Mills,  near  Edinburgh,  in 
J  798,  before  the  improvements  had  been  carried  to  their 
prefent  pitch,  will  ferve  to  give  our  readers  fome  idea  of  the 
expertnefs  and  fteady  regularity  of  the  people  employed  : — 

In  this  work  there  are  two  ftills  generally  ufed  for  diftilling 
w^afti ;  thefe  ftills  contain  fifty-five  or  fifty-fix  gallons  in  the 
body,  and  twenty-nine  in  th€  head  of  each;  are  charged  with 
wafh  up  to  the  fight -hole,  which  may  be  within  four  or  five 
gallons  of  the  full  content  of  the  body.  A  very  fi:rong  fire  is 
put  into  the  furnace  below  the  ftills ;  there  are  a  quantity  of 
iron  chains  affixed  to  a  fpindle,  which  a  man,  who  ftands  on 
the  top  of  the  furnace,  turns  round,  and  the  chains  fweep 
round  on  the  bottom  of  the  infide  of  the  ftill  all  the  time 
that  the  wafti  is  coming  to  boil,  and  when  the  fpent  wafti  is 
running  oft".  If  the  wafli  ftiould  rife  up  too  far  in  the  a6l  of 
boiling,  and  which  is  known  by  a  man  who  keeps  ftriking 
the  head  of  the  ftill  with  a  ftick,  he  gives  the  alarm  to  an-  ' 
other  man,  whofe  folc  bufinefs  is  to  attend  the  furnace,  and 
who  inftanlly  dafties  a  pailfull  of  cold  water  on  the  bottom  of 
the  ftill,  and  on  the  fire,  which  caufes  the  wafli  to  fall  down  ; 
the  fire  is  then  ftirred  up  to  a  very  ftrong  heat,  and  this  pro- 
cefs goes  on  till  the  fteam  is  condenfed,  and  the  low  wines 
run  oft"  clear.  There  is  another  man  viho  attends  at  the  end  of 
the  worm,  where  the  lew  wines  run  oft"  into  a  receiver,  wlio 
is  called  the  ball-ma?!,  and  wlio,  with  an  inftrument,  exa- 
mines the  low  wines  as  they  run  oft";  and  when  he  finds  there 
is  no  more  fpnit  remaining  in  them,  calls  out  let  go,  upon 
vviiich  every  iiian  employed  about  the  ftill  is  at  his  poft.    Ha 
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who  attends  the  difcharge  ccr^k  turns  it  about,  and  the  fpent 
wafli  runs  inftantly  off.:  which  done,  he  gives  the  fignal  to 
the  man  on  the  top  of  the  furnace,  w  ho  having  opened  tlie 
light-hole,  turns  the  charging  cock,  and  fills  the  ftill  as  before 
with  frefh  wafii ;  the  furnace-man  da(hlng  in  coals,  and  the 
other  man  turning  all  ihe  time  the  iron-work  round;  and  the 
fame  procefs  goes  on  again  day  and  night,  and-  the  difcharg- 
ing  the  fpent  wafli,  and  renewing  the  charge,  is  done  in  a 
few  feconds. 

The  low  wine  ftill  is  wrought  much  in  the  fame  way,  with 
this  difference,  that  the  fore-fhot,  as  it  is  called,  which  is  the 
firft  of  the  fplrits  that  come  off,  is  kept  from  the  fpirits,  and 
returned  back  into  the  next  or  fome  fucceeding  operation,  as 
are  alfo  the  faints  or  fpt^nt  low  wines ;  the  difcharge  of  the 
fpirits  is  likewife  attended  bv  a  ball-man,  who  moves  a  cock 
placed  m  a  receiver  for  receiving  each  feparate  kind,  and 
which  is  done  in  the  twinkling  of  an  eve. 

^'  It  has  been  propofed,"  favs  Dr.  Jeffrey,  '^  to  adapt  a 
fteam-engine  to  a  ftill.  There  is  no  difficulty  in  effecting 
this :  it  may  be  faid  to  be  alreadv  accompliflied,  for  Mr. 
Cartwright's  fteam-engine  is  a  ftill  and  fteam-engine  con- 
joined ;  and  it  may  be  alfo  obferved,  that  a  fteam-engine 
fitted  to  a  Scotch  faft-going  ftill  would  have  great  power ; 
for  the  quantity  of  Iteam  that  rifcs  from  thefe  ftills  in  a  given 
lime  is  prodigious.  Such  an  engine  could  grind  the  malt, 
turn  the  mafh-ftirring  machine,  work  the  pumps.  See.  and 
it  is,  I  think,  likewife  obvious,  that  under  furvey  it  would 
aid  the  excife  in  detecting  frauds  ;  for  it  wotdd  fhow  when 
the  ftill  was  at  work.  But  however  convenient  and  econo- 
mical fuch  a  fteam-engine-ftill  might  be  in  England,  where 
the  diftiller  may  work  when  and  how  he  pleafcs,  it  never  can 
be  profitably  ufed  in  Scotland,  where  the  diftiller  works  againft 
time.  For,  as  the  fteam  would  be  pent  up  in  the  ftill  during 
the  half  of  the  time  the  beam  of  the  engine  makes  a  ftroke, 
the  diftiller  would  lofe  that  time  :  befides,  as  the  heat  accu- 
mulates in  the  walh  when  the  fteam  is  not  allowed  to  efcape, 
it  is  to  be  feared  that  the  fediment  would  be  frequently 
iinged,  and  that  of  courfq  the  fpirit  produced  would  be  tainted 
with  empyreuma." 
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XIT.    On  the   QurflioTJ,   whether   the    S7in,    the  Moon,    and 
other  heavenly  Bodies  are  fnrrounded  by  Atmojphcres.     By 

T.  W.  A.   MURHARD*.^ 

X  HIS  queRIon  is  of  the  utmoft  importance  to  the  phi- 
lofopher  as  well  as  the  aftronomer ;  and  the  more  fo  at  the 
prefent  period,  as  the  difpute  between  the  fo-called  Atmo- 
fpherians  and  Anti-atmofpherlans,  which  has  been  conti- 
nued ever  fince  the  beginning  of  this  century,  is  not  yet 
ended.  It  relates  in  particular  to  the  atmofphere  of  the 
moon,  which  was  fo  ftrcnuoufly  maintained  by  Plutarch. 
But  it  would  be  as  ridiculous  to  refer  the  conteft  to  rcafon, 
as  if  we  fliould  endeavour  to  give  a  decifive  opinion  refpe6ling 
a  circumftance  with  which  we  are  totally  unacquainted.  It 
is  certain  that  nothing  on  this  point  can  be  determined 
a  priori;  and  therefore  fuch  conclufions  as  are  drawn  from 
analogy  muft  be  confidered  as  decifive.  The  fenfes  mufl: 
here  be  our  guide;  but  it  is  much  to  be  lamented,  that  our 
organs  are  often  too  weak,  and  our  inftruments  too  imper- 
fe£l,  notwithftanding  the  great  preciiion  to  which  the  latter 
have  been  carried  in  modern  times. 

But  we  mufi:  firft  endeavour  to  eftablifli  what  we  mean 
in  general  by  the  term  atmofphere.  By  atmofphere,  I  un- 
derftand  that  delicate  fubtile  body  which  immediate;ly  fur- 
rounds  the  planets,  and  which  is  mixed  with  thofe  heteroge- 
neous particles  dilTolved  on  their  furfaces,  or  which  evaporate 
from  them.  By  this  definition  it  is  evident,  that,  according 
as  the  nature  of  the  planet,  and  the  particles  diffolved  on  its 
furface,  are  different,  the  atmofphercs  muft  neceffarily  be  dif- 
ferent alfo ;  fo  that,  by  knowing  the  phyfical  nature  of  the 
furface  of  any  of  the  planets,  we  can  form  a  conclufion  re- 
fpefting  the  nature  of  its  atmofphere,  and  viceverja.  Of  this 
we  have  a  fufficient  number  of  inftances  in  regard  to  the 
earth.  Let  us  here  only  compare  the  pure  air  of  the  dry 
diftri6ls  of  Arabia  with  the  air  of  marfhy  watery  diftri6ls, 
which  is  continually  filled  with  vapours,  clouds,  and  rain,  and 
■we  fliall  foou  be  convinced  of  the  truth  of  this  pofition.   But 

*  Frout  Irenes  Journal  der  Vhyf>k^  by  F.  A.  C,  Gren,  Vol.  III.  part  4. 
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whether  each  of  the  planets  is  furrounded  by  fuch  a  fubtile 
mafs  or  not,  is  another  qaeftion,  which  our  experience  hi- 
therto has  left  in  the  greateft  uncertainty,  and  refpe6ling 
v.'hich  we  can  form  only  probable  conclufions  a  priori. 

If  we  confider  the  heavenly  bodies  at  the  period  of  their 
formation,  it  mull  naturally  occur,  that,  when  created, 
they  muft  have  had  atmofpheres;  for,  as  foon  as  the  fixed 
flars  began  to  burn,  let  their  fubltance  be  what  it  might,  a 
great  many  particles  muft  have  thereby  been  difengaged  from 
them,  and  have  formed  a  kind  of  atmofpheres.  Now,  if  each 
of  thefe  fixed  ftais  is  furrounded  by  a  certain  number  of  pla- 
nets, its  action  on  them  muft  havefeparated  from  them  abun- 
dance of  particles,  which,  on  account  of  their  levitv,  would 
immediately  afcend  and  form  atmofpheres  around  them  :  but 
as  the  difengaged  particles  could  not  all  have  the  fame  gravity, 
the  lighter  would  rife  to  a  greater  height  than  the  heavier ; 
and,  on  tiiat  account,  the  rarity  of  thefe  atmofpheres  mud 
have  increafed  according  as  the  diftance  from  the  planet  was 
greater.  The  ditferent  aqueous,  earthy,  faline,  fulphureous, 
and  mineral  particles  form  therefore  in  the  air,  belonging 
to  each  planet,  what  ought  properly  to  be  called  its  atmo- 
fphere    . 

That  the  fun  has  an  atmofphere  is  admitted  by  all  the  mn- 
dern  aftronomers.     Peyroux  de  la  Coudreniere  has  in  parti-n 
cular  afferted,   in  modern  times,  and  his  opinion  has  beereple: 
almoft  univerfallv  adopted,  that  the  fun  is  not  a  ball  of  fire,d   h 
but  that  his  light  comes  entirely  from  a  luminous  atmofphere  Ij 
by  which  he  is  furrounded,  and  which  is  filled  with  a  hio^hly  ^ 
inflammable  vapour  that  forms  a  continual  covering  of  fire. 
According  to  him,  therefore,  the  fun  is  a  prodigious  burnino- 
mirror,  which  can  elfeft  with  lefs  wafte  much  more  than  it 
could  do  were  it  a  globe  of  fire.    M.  Schroter  concludes  alfo, 
from  his  obfervations,  that  the  light  of  the  fun  arifes  from  the 
luminous  matter  by  which  he  is  furrounded  ;  fo  that  hopes 
are  entertained  that,  in  the  courfe  of  time,  by  making  fre- 

*  Heinfius,  in  his  BetracbtuKgen  uler  Jen  kometen '■^on  1744,  Pfie^'f- 
hiirgb  1774,  4to.  p,  loi,  makes  the  boundaries  of  each  ptmofphere  to  be 
ip  that  point  where  the  particles  extricated  from  the  planet  are  in  equili- 
brium between  it  and  the  fun. 
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quent  obfervations  of  the  fpots  and  faculae,  we  fliall  be  abk 
to  obtain  a  chart  of  the  fun,  as  we  have  obtained  one  of  the 
moon  :  for,  according  to  this  hypothefis,  the  fpots  of  the  fim 
arc  not  clouds  and  thick  vapours  that  arife  from  the  opaque 
body  of  the  folar  orb.  According  to  Peyroux  de  la  Coudreniere, 
all  the  planets  are  11:11  approaching  nearer  to  the  nature  of 
the  fun;  and,  in  his  opinion,  Venus,  Jupiter,  and  Saturn, 
would  not  exhibit  fuch  a  luminous  appearance  were  they  en- 
lightened merely  by  the  fun.  He  concludes,  therefore,  that 
abund;mce  of  inflammable  vapour  muft  afctnd  into  their  at- 
mofpheres,  and,  by  taking  fire,  increafe  their  light.  ^  Ac- 
cording to  him,  our  earth  acquires  a  confiderable  light  from 
a  like  caufe  :  and  this  indeed  is  not  altogether  improbable; 
for  I  myfelf,  with  a  tclefcope  of  a  great  magnifying  power, 
have  frequently  obferved  the  heavens,  by  day  as  well  as  night, 
for  this  purpofe  alone,  and  have  feen,  in  a  quarter  of  an  hour, 
a  o-reat  many  inflammations  of  this  kind  in  the  atmofphcre.  . 
Peyroux  de  la  Coudreniere,  however,  goes  too  far  when  he  \ 
believes  that  Saturn,  the  remoteft  of  the  planets,  fecms  as  if  ' 
inclining  to  remove  from  our  fyftem  altogether;  to  convert  \ 
h'mfelf  into  a  fun,  and  to  have  planets  revolving  around 
hipi.  This  conceit  is  fufiiciently  refuted  by  the  difcovery  of 
XJ.ranus  (the  Georgium  fidus)  by  Dr.  Herfchel. 
:  Upon  the  whole,  we  have  no  certain  grounds  on  which 
*ive  can  reafon  refpefting  the  atmofpheres  of  the  planets. 
%ecaufe  our  earth  has  one,  and  is  a  planet,  it  docs  not  thence 
follow  that  the  relt  mufl^  have  atmofpheres.  We  indeed  find 
every  where  in  nature  the  greatetl  diverfity  and  variety;  and 
if  we  alwavs  formed  conclufions  from  analogy,  we  fliould  fall 
into  the  greateft  abfurdiiies  and  errors. 

M.  Schroter,  from  the  alternate  obfcurity  and  bright  ap» 
pearance  of  Jupiter,  which  he  has  obferved,  thinks  himfelf 
authorifcd  to  conclude,  that  the  atmofphere  of  Jupiter,  in 
general,  has  a  great  fimilarity  to  ours*.  It  is  very  remark- 
able, adds  he,  that  the  whitifli  and  light  zones  are  not  al- 
ways perfeftly  bright,  but  in  common  fecm  to  be  covered 
with  a  thin  atmofpheric  matter,  and  to  have  fometimes  a 
more  luminous  appearance  than  at  others.  It  is  not  impro- 
*  Sec  \\\%Btyt)a^t:  zu  den  aJlronop::j'iben  nitdcckungcn^  Berlin  1788.  &vo. 
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oable  that  the  furface  of  Jupiter  may  reflecl  a  very  lively  and 
white  light,  according  to  the  nature  of  its  component  parts, 
vith  which  we  are  unacquainted.  The  ftripes  obfen^ed  oti 
the  furface  of  that  planet  lie  in  a  pofition  parallel  to  his  equa- 
tor ;  are  fubje»5l  to  a  great  many  variations  j  and,  in  general, 
are  confidered  to  arife  from  atmofpheric  matter  liable  to  ac- 
cidental changes.  The  fame  thing  may  be  conjedured  in 
regard  to  Saturn,  on  which  there  are  ftripes  of  the  fame 
kind,  according  to  the  late  difcoveries  of  Dr.  Herfchel.  But 
in  regard  to  the  atmofpheres  of  Mercury,  Venus,  Mars,  and 
Uranus,  our  conclufions  muft  be  attended  with  ftill  lefs  cer- 
tainty. If  they  have  any,  they  muft  be  far  more  fubtile,  and 
finer,  than  that  of  our  earth ;  e!fc  thefe  bodies  would  not  al- 
ways appear  with  fo  much  brightnefs.  The  exiftence  of  an 
atmofphere  around  Mars  has,  indeed,  been  rendered  hio-hly 
probable  by  Dr.  Herfchel  and  Mr.  Schroter;  and  the  latter 
thinks  he  obfeived  a  crepufculum  of  15^-''  in  Venus,  which 
feems  to  fuppofe  that  it  has  an  atmofphere  *. 

In  regard  to  comets,  I  can  the  lefs  venture  to  hazard  any 
aflc-rtions,  as  fome  of  our  m.odern  philofophers  confider  them 
to  be  merely  nebulous  bodies  j  I  fliall  therefore  confine  what 
I  have  to  fay,  to  the  moon,  which  ftill  remains  to  be  taken 
into  confideration,  and  refpetling  the  atmofphere  of  whiL-h 
there  has  been  the  moft  difpute.  Towards  the  end  of  the 
lixteenth  century  it  was  ftrenuoufty  maintained  by  Kepleri 
In  the  feventeenth  the  fame  opinion  was  entertained  by 
Kircher,  Scheiner,  Molllin,  Fabricius,  Bulliald,  Heveliusj 
&c.  In  the  prefent  it  has  been  adopted  by  Louville,  Ma- 
raldi,  Fontenelle,  Bianchini,  Carbone,  Vv^'olf,  Bofcovich, 
Euler,  Du  Sejour,  Herfchel,  Schroter,  &c.  Thofe  who  op- 
pofed  this  opinion  were,  Huygliens,  Caflini,  Malczlen,  De  la 
Hire,  De  ITfle,  Mylius,  Tobias  Mayer,  Grancijean  de  Fou- 
chy,  &c. 

Thofe  who  maintain  that  the  moon  has  an  atmof]'here 
found  their  opinion  on  the  following  grounds  : — 

I.  During  total  eclipfes  of  the  fun,  a  light  ring  has  been 
feen  around  the  moon  parallel  to  her  limb.     This  pheno- 

*  See  Boilcs  Afircnom.  Jahrlucb  i-^oj,  p.  zji- 
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tacnon  was  obferved,  \n  particular,  during  thofe  remarkable 
total  eclipfes  of  the  fun  in  the  years  1706  and  1715.  That 
of  tl)e  I2t.h  of  Mav  1706  was  obferved  in  London  by  Hal- 
ley;  in  Paris,  by  Caflini  and  De  la  Hire;  at  Monlpellier,  by 
De  F^lantade;  at  Berlin,  by  Hofniann;  at  Lcipfic,  by  Baron 
\'du  Wolf;  at  Drefden,  by  Tfchirnhaufen ;  at  Nuremberg, 
by  Wurzelbau  3  at  Jena,  bv  Hamberger  j  at  Zeitz,  by  Teu* 
ber ;  and  at  Breflau,  by  P.  Heinrich. 

On  this  oceafion  Caliini,  De  la  Hire,  De  Plantade^  Wolf, 
Wurzelbau  and  Heinrich  obferved,  during  the  greateft 
darknefs,  a  light  ring  around  the  moon ;  but,  on  the  other 
hand,  Hofmann  and  Teuber  perceived  nothing  of  the  kind ; 
and  thofe  who  faw  the  ring  differ  very  much  from  each  other 
in  the  accounts  thev  have  given  of  its  magnitude  and  colour. 

The  eclipfc  of  the  fun  on  the  3d  of  May  1715  was  obferved 
at  London  by  Halley  and  Louville  in  particular,  and  a  ring 
of  the  fame  kind  v/as  obferved.  Rings  of  the  like  kind  have 
been  obferved  alfo  at  various  periods. 

2.  Many  aftronomers  obferve,  that  the  planets  fometimes 
whfen  they  approach  the  moon's  limb  have  a  coloured  ap- 
pearance, change  their  round  figure,  and  fcem  to  aflume  that 
of  an  ellipfe.  It  has  often  happened  that  a  planet  at  its  ingref- 
fion  has  appeared  perfeAly  round,  and  at  its  egreffion  quite 
diftorted ;  or,  vice  I'erfa,  diltorted  at  its  ingreffion,  and  round 
on  its  egreffion.  The  latter  cafe  I  once  obferved  myfelf,  in 
regard  to  Venus ;  the  former  was  feen,  in  regard  to  Jupiter, 
by  M.  Kaftner  at  Leipfic.  This  phenomenon  takes  place 
not  only  with  the  planets  but  alfo  with  the  fixed  ftars,  as  is 
proved  by  a  multitude  of  initances  both  old  and  new ;  fo  that 
jt  feems  to  be  a  faft  eftabliflied  beyond  all  difpute. 

3.  It  is  faid  to  have  been  remarked  during  folar  eclipfes, 
that  the  limb  of  the  fun  trembles  before  the  moon  entirely 
touches  it. 

4.  The  diameter  of  the  moon  is  faid  to  have  been  obferved 
fmall  at  the  beginning  and  end  of  the  darknefs  during  eclipfes, 
and  greater  at  the  time  of  the  greateft  darknefs.  On  this  cir- 
cumltance  Teuber  founds  his  proof  for  the  exifi:ence  of  a 
lunar  atmofphere.  Euler_,  from  the  diameter  of  the  fun  ap- 
pearing 
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pearing  to  be  magnilied  during  the  annular  folar  eclipfe  of 
1748,  concluded  alfo  that  the  moon  has  an  atmofphere*. 

5.  The  moon,  during  ferene  weather^  when  liars  of  the 
feventh  magnitude  could  be  feen,  has  totally  difappeared^  ^o 
that  ilie  could  not  be  diicevered  by  the  belt  telefcopes.  Se- 
veral inftances  of  this  kind  are  related  by  Kepler  in  his  AJiro- 
itomice  pars  optica  f,  and  by  Copernicus  in  his  Epitome  of 
Allronomvt.  Tiie  fame  thing  was  obferved  by  Hevellus, 
Riccioli,  &:c.  It  is  worthy  of  remark,  that  at  the  time  when 
the  moon  difappeared  to  Riccioli,  (lie  difappeared  fuddenly 
alfo  in  Holland. 

6.  Several  aftronomers  have  found  that  the  moon  does  not 
always  appear  equally  bright  and  clear.  Hevelius  fays,  that 
at  various  times,  though  the  weather  was  equally  fereiie ; 
though  the  moon  had  the  fame  altitude,  and  was  at  the  fame 
diftance  from  the  earth ;  and  though  he  ufed  the  fame  telct- 
fcopes,  her  fpots  did  not  appear  equally  bright  and  diftinct, 
but  were  more  apparent  at  feme  times  than  at  others.  The 
fame  thino;  was  obfer\'ed  by  Erafmus  Francifci,  and  Bulliald  ; 
and  before  them,  by  Moftlin. 

7.  Fien.'  phenomena  have  been  feen  on  the  moon;  and 
from  this  circumftance  fome  have  concluded  that  {he  ha^  aa 
atmofphere.  Kolben  faw  in  1705,  not  far  from  the  line, 
thirty  hours  after  new  moon,  the  two  horns  of  that  luminary 
touch  each  other ;  fo  that  Ihe  formed,  as  it  were,  a  bright 
ring.  It  is  related  in  the  Brellau  Colleclions  §.  that  fome 
people  faw  the  moon,  the  day  after  fhe  had  been  new,  as 
bright  as  if  fhe  had  been  full ;  and  Siegefbec  favs,  in  the  fame 
work  II,  that  in  1724,  two  davs  after  ncw^'moouj  he  faw  the 
fame  phenomenon  as  that  obferved  by  Kolben.  • 

From  all  thefe  circumftances  it  might  be  concluded  that 
the  moon  has  an  atmofphere ;  but  to  thefe  grounds,  others, 
perhaps  equally  llrong,  might  be  oppofed.  Thefe  proofs  for 
the  other  fide  of  the  queltion  may  be  found  in  Mylius'^ 

■'*  See  Sur  TAtmofphere  de  la  Lur.e  prouvee  par  la  dcrniere  Eclipfe  an- 
nuUire  du  Soleil,  par  M.  Euier,  ia  the  Mem.  de  TAcad.  Royale  des  Sci- 
ences de  Berlin  i  748,  p-  103. 

+  Pages  2Z7,  297,  %  Lib.  V.  p.  Sir. 

§  See  Brdilaaifchen  Sammlunoen,  XV.  p.  270,  |j  XXVI.  p.  C22. 
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Thoughts  on  the  Lunar  Atmofphere*,  'and  T.  Mayer'j 
Proofs  that  the  Moon  has  no  Atmofphere  f :  but,  without 
tranfcribing  them,  I  fhall  here  give  a  fliort  view  of  them, 
and  in  the  fame  order  as  I  have  related  the  grounds  on  which 
the  opinion  of  the  lunar  atmofphere  is  founded. 

In  regard  to  the  bright  ring  (i)  which  has  appeared  round 
the  moon  during  total  folar  eclipfes,  it  is  evident  that,  even 
if  we  admit  that  the  moon  has  an  atmofphere,  it  mufl:  have 
been  occafioned  by  its  refra6lion.  But  experience  has  fliown 
that  bright  rings  of  the  like  kind  are  produced  around  all 
opaque  bodies  when  they  are  placed  oppofite  the  fun  or  any 
ftrong  light.  This  was  found  to  be  the  cafe  by  De  la  Hire, 
\vho  oppofed  this  circumftance  to  the  opinion  of  Louvillc, 
who  was  a  ftrenuous  advocate  for  the  lunar  atmofphere.  For 
this  purpofe  he  took  an  unpolifhed  globe  of  ftone,  and,  placing 
it  between  his  eye  and  the  fun,  faw  the  interior  edge  of  the 
rinff,  which  was  formed  around  it,  broken  and  uneven,  as 
Louville  had  feen  the  interior  part  of  the  ring  around  the 
moon.  A  like  experiment  was  made  by  De  I'lfle  junior. 
He  caufed  the  rays  of  the  fun  to  pafs  through  a  Imall  hole 
into  a  darkened  room  ;  held  a  circular  piece  of  lead  between 
Jiim  and  the  fun ;  and  obferved,  on  a  fheet  of  white  paper, 
that  the  fhadow  of  the  lead  was  evidently  furrounded  by  a 
luminoas  ring|.  John  Caflini  explained  the  ring  fcen 
around  the  inoon  during  total  eclipfes  of  the  fun  from  the 
folar  atmofphere ;  and  this  was  carried  ftill  farther  by  De 
Plantade.  But  this  explanation  is  not  neceirary,  as  it  ap- 
pears that  the  whole  phenomenon  may  be  explained  as  well, 
if  not  much  better,  from  refraction.  Du  Sejour,  however, 
is  of  opinion,  that  refraftion  of  the  fun's  rays  at  the  moon's 
Jimb  cannot  be  admitted  unlefs  we  firll  admit  a  lunar  atmo- 
fphere :  and  lie  fliows,  from  Short's  Obfervation  of  the  Solar 
Eclipfc  in  1764,  that  the  refraction  of  the  fun's  rays  which 
pouched  the  moon's  limb  amounted  to  4^", 

*  Gedanken  iiber  die  atmofphare  des  rnondes,  Li'lffiC  1746,  4to. 

•f  Kornioioj;ifclie  nachrichtea  und  fammlungcn  auf  das  jahr,  174S. 
Vurn.  1750.  4fo-  p.  397. 

1  See-his  Paper  on  the  Atmofphere  of  the  Moon,  in  the  yitmoirr^  de 
fAciu'emie  c{(i  Scienui  iox  17 '5-   Faris  1718,  p.  14-7 
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One  oF  the  lateft  inftances  of  fuch  a  ring  around  the  mooa 
is  that  feen  on  the  ■24th  of  June  1778,  by  Don  Antonjo  dc 
Ulloa,  between  Tercera  and  Cape  St.  Vincent*.  Five  or 
fix  feconds  after  the  fun  was  completely  covered,  a  very 
brigh-t  rine;  beo-an  to  be  feen  around  the  moon;  and  this 
ring  feemed  to  be  in  a  continual  and  violent  motion  round 
the  moon's  circumference.  The  nearer  the  moon  approached 
to  the  centre  of  the  fun,  it  always  became  brighter  and  more 
luminous.  Its  colour  was  not  every  where  the  fame:  next 
to  the  moon's  limb  it  was  reddifh ;  then  of  a  pale  or  gold- 
yellow  colour ;  and  towards  the  exterior  edge  it  always  be- 
came whiter  :  but  it  Avas  every  where  equally  luminous  and 
beautiful.  All  the  parts  of  the  ring  feemed  to  be  carried 
round  the  moon  with  the  fame  velocity,  without  the  order  of 
the  colours  being  confounded.  Every  thing  before  obfervcd, 
in  regard  to  this  luminous  ring,  might  be  explained  from  rc- 
fra6tion  3  but  the  circumflancCj,  never  obferved  on  any  other 
occafion,  of  its  moving  with  a  continual  and  uniform  motion 
around  its  centre,  if  this  was  aftually  the  cafe,  and  if  it  did 
not  arife  from  fome  deception  in  the  organs  of  fight,  makes 
a  new,  and,  according  to  every  appearance,  an  alraoft  infu- 
perable  difficulty  in  the  explanation.  It  is  much  to  be  la- 
mented that  we  are  likely  to  remain  in  this  uncertainty  a. 
confiderable  time  j  for,  according  to  a  calculation  of  M.  Du 
Vaucel  t,  a  total  eclipfe  of  the  fun,  vifible  at  Paris,  will  not 
take  place  for  120  years,  and  none  can  occur  vifible  in  any 
part  of  Europe  till  the  year  i8i6:J:.  From  the  above  obfer- 
vation  Don  Antonio  de  Ulloa  does  not  hefitate  to  conclude 
that  the  moon  has  an  atniofphere. 

I  ihall  now  proceed  to  the  fecond  point,  adduced  as  a  proof 

*  See  his  Objer'uatimi  de  t Eclipfe  du  Soleil  iolale  du  i^^'Juin  1778,  iu 
Rozier's  "Journal  de  Ph^iltque,  Vol.  XXV.  part  1.  April  17S0,  p-  319;  aifb 
Mem.dc  I'Acad-  Royale  des  Sciences  u  Pans  177S,  Paris  1781,  p.  64;  and 
Don  Antonio  de  UUoa's  Obfervations  on  the  total  Eclipfe  of  the  Sun  oa. 
the24.thof  June  1775,  in  the  SwedifliTr^nfatriuns,\'ol.  XL.  Lcipfic  17S3, 
p.  225. 

t  Vol.  V.  Des  Memoires  prefcntes, 

%  See  Peter  VVargentin's  Paper  on  the  luminous  Ring  with  which  the 
M<K)n  feems  to  be  furrounded  when  Die  entirely  covers  the  Sun,  in  the 
S»vedjili  Tranfaftions  for  1778,  Vol,  XL.  p-is'. 
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of  the  moon  having  an  atmofphere.  Some  fufpicion  is  ex- 
cited in  regard  to  the  accuracy  of  this  obfcrvation,  becaiife 
many  aflronomers,  during  the  fame  celedial  occurrences  at 
other  times,  have  never  obferved  the  fmalleft  change  of 
figure  in  the  rtars  either  during  their  ingrefs  or  egrefs.  De 
la  Hire  *,  however,  obferved,  during  an  occuhation  of  Ju- 
piter by  the  moon,  that  when  Jupiter  was  at  the  diftance  of 
1%  from  the  moon,  he  fhowed  the  fame  lively  colours  as 
when  he  approached  nearer.  But,  to  make  thefe  colours 
appear,  it  was  necelVary  that  Jupiter  iliould  be  at  the  edge  of 
the  aperture  of  the  telefcope  ;  for  when  he  was  in  the  middle 
of  it  none  were  feeu.  From  this  circumttancc  he  naturally 
concludes,  that  the  colours  did  not  proceed  from  the  moon, 
but  from  the  glafles  of  the  telefcope,  which,  as  they  are 
convex,  form  at  their  edges  a  fort  of  circular  prifm.  Venus, 
which  appeared  foon  after,  exhibited  the  fame  colours  as 
Jupiter.  T.  Mayer,  therefore,  gives  this  excellent  rule : 
Make  the  experiment  without  prejudice,  and  take  care  to  ufe 
the  telefcope  with  the  neceilary  precaution  :  it  will  then, 
perhaps,  be  found,  that  the  planets  and  fixed  ftars  approach 
the  moon  at  all  times  in  their  proper  form.  De  I'lfle  afcribed 
this  phenomenon  to  the  inflexion  of  the  rays  alone  f. 

We  now  come  to  the  third  argument  adduced  in  favour  of 
the  lunar  atmofphere,  or  the  tremulous  motion  of  the  fun's 
limb  before  he  touches  the  moon  during  a  folar  cclipfe.  This 
imdoubtedly  arifes  from  our  aimofphere  alone  j  and  we  have 
fo  many  inftances  of  fuch  quivering  on  other  occafions,  that 
I  do  not  think  it  neceffary  to  fay  any  thing  farther  refpcfting 
it.  This  is  certainly  one  of  the  weakeft  proofs  advanced  in 
favour  of  a  lunar  atmofphere. 

In  regard  to  the  fourth  proof,  that  the  diameter  of  the 
moon  at  the  commencement  and  end  of  eclipfes  has  been 
obferved  to  be  fmaller,  and  at  the. time  of  the  greatefl  dark- 
nefs  to  be  greater,  it  appears  to  be  almoil  void  of  foundation  j 
and  indeed  we  have  more  inftances  of  fuch  a  phenomenon  not 
being  feen,  th^n  of  its  being  obferved.     During  the  total 

*  Memoires  de  I'Acad.  de  Paris  17 15,  p.  148. 

f  Mem.  pour  fervir  a  rHilloire  et  au  Progrcs  de  I'Aftronomie.  Faris 
1738,  p.  Z49.  ^ 
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folar  eclipfe  of  1669,  nothing  of  the  kind  was  dlfcovered  ; 
and  this  was  the  cafe  in  regard  to  that  of  1706^  which  Hof- 
mann  obferved  at  Berlin.  Tobias  Mayer,  alfo,  during  the 
great  total  eclipfe  of  the  fun  in  1748,  though  he  made  his 
obfervation  with  the  utmoft  attention,  could  perceive  no  fucU 
thing. 

I  mull;  now  fay  a  few  words  refpe6ling  the  fifth  and  fixtb 
proofs.  The  caufe  of  both  thefe  phenomena  lies,  no  doubt, 
in  our  atmofphere,  and  not  in  that  of  the  moon ;  for  the. 
phenomena  have  been  feen  in  one  place  and  not  in  an- 
other. 

Thefe  are  the  grounds  on  which  the  exiftence  of  the  lunar 
atmofphere  may  be  contefted  :  but  it  appears  to  me,  that  we 
fhould  decide  too  raflily  were  we  to  deny  altogether  that  the 
moon  has  an  atmofphere ;  for  we  may  ftitl  admit  one,  though 
it  may  be  of  fuch  a  nature  as  to  elude  our  fenfes.  There 
are  many  things  in  nature  v.  hlch  our  imperfect  m'gans  of 
fenfe  are  incapable  of  perceiving ;  but  it  would  be  ridiculous 
on  that  account  to  denv  their  exiftence.  I  need  only  requeft 
tile  reader  to  recollect  the  phenomena  of  general  gravity  or 
attraction,  magnetifm.  Sec.  This  much,  at  any  rate,  is  cer- 
tain, that  if  the  moon  has  an  atmofphere,  itmuftbeofa 
nature  totally  different  from  that  of  our  earth.  This  will 
appear  the  more  evident,  if  we  confider  that,  according  to  al! 
the  obfervations  hitherto  made,  the  moon  does  not  abound 
with  fuch  feas  and  rivers  as  our  earth.  M.  Schroter  conjec- 
tures, that  as  the  moon,  in  regard  to  the  fun,  turns  round  her 
axis  only  once  in  29  days  12  hours,  this  monthly  change  of 
day  and  night  may  probably  have  a  confiderable  influence  on 
the  lunar  atmofphere,  and  fupply  the  place  of  our  feafons. 
Of  this  he  is  the  more  convinced  by  the  monthly  change  in 
the  colour  and  fpots  of  the  moon  uhich  he  has  remarked. 
The  atmofphere  of  the  moon  muft  be  d liferent  from  that  of 
the  earth,  not  only  in  regard  to  its  brighmefs  and  tranfpa- 
rency,  but  alfo  in  regard  to  its  power  of  weakening  and  break- 
ing the  rays  of  light.  But  on  this  fubject  nothing;  decifive  can 
be  obtained  from  all  the  obfervations  hitherto  made  •''. 

*  See  Schroter's  Obfervaiions  on  rhe  Atmofphere  of  the  Moon  in  ths 
Citiing.geU  /u;z(ip.  1791,  No.  $6. 
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We  are  equally  ignorant  in  regard  to  the  folar  atmofpheftf; 
which  is  faid  to  £2;lve  rife  to  the  fo  called  zodiacal  li^ht.  In 
that  cafe,  however,  it  mufi;  not  be  of  a  globular  form,  like  our 
atmofphcre,  but  extend  round  the  fun's  body  like  a  kind  of 
zone.  From  this  folar  atmofphere  M.  Mairan  *  deduces  the 
northern  lights  ;  but  this  opinion  has  been,  in  fome  meafure, 
refuted  by  d'Alembertf. 

The  refult  of  what  has  been  here  faid,  is,  that  rcfpefting 
tlie  atmofpheres  of  the  celeftial  bodies  we  know  very  little  j 
and  as  the  obfervations  on  this  fubjecSt  require  to  be  made 
with  the  utmoft  accuracy  and  attention,  it  will  be  a  long 
time  before  our  knowledge  on  this  head  can  be  much  en- 
larged. It  is  to  be  hoped,  however,  that  thofe  who  poffefs 
acutenefs  of  fiffht,  and  ffood  inltruments,  uill  endeavour  to 
determine  this  point,  for  which  no  perfon  I'eems  fitter  thaa 
Dr.  Herfchcl. 


XIII.  On  the  Advantages  %uhich  refult  from  fuhji'ituting 
Oak  Bark  for  Gall  ISluts  in  Jjeing  Black,  ejpcciallj'  in 
dyeing  Hats, 


iMO  Stephanopoli,  a  Corfican,  and  a  fu rgeon  in 
tlie  French  army  fo  far  back  as  the  year  1783,  propoled  oak 
bark  as  a  fab(titute  for  galls ;  and  the  examination  of  hia 
prc'cefs  was  referred  by  the  Govermnent  firft  to  Macquer^ 
who  gave  a  favourable  report  of  the  refult,  and  afterwards  tci, 
Berthollet,  who  was  of  a  difierent  opinion.  Several  other 
means  for  determining  the  advantages  or  difadvantages  likely 
to  refult  from  a  general  adoption  of  the  procefs  were  had  re- 
courfe  to.  Lately  it  was  revived  by  ihe  Lyceum  of  the  Arts^. 
from  whofe  report  we  cxtra61:  the  following  account : — 

''  Experiments  were  made,  by  order  of  the  College  of 
Pharmacy,  at  the  manufatilory  of  Beaujolin  and  Morel* 
Two  boilers,  of  about  two  hundred  and  twenty  hats  each, ' 
were  made  ready,  one  for  the  gall  nuts  and  the  other  for  th« 

*  See  his  Traitc  rhyfiqvie  tt  Hif.orique   dc   rAiirote  Boieale,  fccond 
edit,   -P^ivj  1754,  4ro. 

f  Sec  his  Opufcuks  Mathcrratiques,  Vol.  Vf.  p.  334. 
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bark.  Twelve  hats  in  each  were  marked  :  they  were  of  the 
fame  ftuff  and  the  fame  fize,  had  been  prepared  with  all  the 
precautions  which  each  of  the  two  methods  required,  and 
the  whole  procefs  was  carefully  obferved  by  a  commiffioner 
who  attended  for  the  purpofe.  After  all  thefe  hats  had  been 
properlv  dried,  cleaned,  and  brufhed,  they  were  placed  in- 
difcriminatclv  on  a  table.  Several  of  the  moft  expert  dyers 
of  Paris  were  invited  to  feleft,  from  the  twenty-four  hats,  the 
twelve  which  lliould  appear  to  them  to  be  the  beft  dved. 
Thefe  dvers  arrived  feparately  at  two  different  times,  fo  that 
there  were  two  feleclions;  and  in  both  cafes,  one  hat  ex- 
cepted, thefe  dyers  pointed  out  as  the  beft  dyed  thofe  hats 
which  had  been  treated  with  oak  bark.  Was  any  thing 
more  necefl'ary  to  determine  which  method  deferved  the 
preference  ?  The  fate  of  this  new  procefs  however,  which 
to  fuccefs  in  the  operation  of  dyeing,  unites  economy,  and 
the  advantage  of  freeing  us  from  paying  tribute  to  a  foreign 
nation,  has  remained  in  a  ftate  of  uncertainty. 

**  One  of  the  itrongeft  objeftions  which  has  been  made  to 
dyeing  black  with  oak  bark,  is  the  confiderable  difference 
between  the  (jnantities  of  the  precipitttes ;  and  we  mult  fay, 
for  the  information  of  thofe  unacquainted  with  the  fubje^l, 
that  the  black  matter  of  the  dve,  of  which  we  here  fpeak, 
relults  from  the  combination  of  an  acid,  called  the  gallic, 
with  iron;  and  in  the  operation  we  are defcribing,  the  quan- 
tity of  this  acid  is  generally  determined  by  knowing  how 
many  parts  of  iron  (furniflied  by  falphat  of  iron,  commonly 
called  gree7i  copperas,)  have  gone  into  a  known  quantity  of 
the  precipitate :  the  remaining  parts  which  are  neceflary  to 
make  up  the  known  quantity  are  counted  as  gallic  acid. 

"  U  the  decoAion  of  a  given  quantity  of  gall  nuts  be  poured 
on  a  folulion  of  the  fulphat  of  iron,  yon  obtain  a  black  pre- 
cipitate ;  and  if  the  fame  operation  be  performed  with  a  de- 
coAion  of  oak  bark,  and  in  the  fame  quantities,  vou  will 
have  alfo  a  black  precipitate,  w-ith  this  ditTerence,  that  the 
gall  nuts  will  have  produced  eight  or  ten  times  as  much  as 
the  oak  bark :  but  this  abundance  in  the  gall  nuts  is  only 
apparent,  and  is  owing  to  a  fort  of  feculent  matter,  or  gum, 
which  adheres  to  the  acid  and  is  carried  down  with  the  pre- 

VoL.  VI.  A  a  cipitate. 
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cipitate,  where  It  cannot  but  diminifh  the  intenfity  of  the 
bhack.  In  a  word,  to  be  convinced  of  thcfe  truths,  it  will 
be  fufficient  to  give  a  comparative  view  of  the  two  procefTes, 
and  of  their  refults.  We  Ihall  fuppofc,  therefore,  a  kettle  for 
twenty-five  dozen  of  hats,  as  is  the  cafe  in  feveral  manufac- 
tories". That  quantity  will  require  twenty-five  pounds  of  gall 
nuts  and  the  like  quantity  of  fulphat  of  iron,  about  150  or 
200  pounds  of  logwood,  and  twelve  pounds  of  acetat  of  cop- 
per (verdegris),  and  from  100  to  125  pails  of  water.  The 
gall  nuts  and  logwood  muft  be  boiled  for  about  fix  or  eight 
hours,  which  will  reduce  the  decodlion  to  about  a  third. 
The  fire  is  then  diminiflied,  to  throw^  in,  portion  by  portion, 
the  fulphat  of  iron  and  the  verdegris.  In  this  manner  the 
bath  is  prepared,  and  you  plunge  into  it  the  felt  or  hats, 
which  are  to  be  drawn  out  and  again  imnierfed  different 
times,  as  experience  has  fhown  that  atmofpheric  air  contri- 
butes a  great  deal  towards  the  eflRcacy  of  the  operation  of  the 
dve.  There  is  fome  difference  in  the  method  of  manipula- 
tion ;  but  this  depends  on  the  praftices  followed  in  different 
manufaftories  :  in  regard  to  the  dofes,  they  are  nearly  every 
where  the  fame. 

"  The  method  of  Dimo  Stephanopoli  confifts  merely  in 
fubftituting  oak  bark  in  thefteadofgall  nuts  in  the  proportion 
of  a  half,  that  is  to  fay,  twelve  pounds  and  a  half  inftead  of 
twenty-five.  It  requires  no  other  preparation  before  it  is 
employed  than  to  be  cut,  or  coarfely  broke. 

"  This  bark  furnifnes  a  dve  much  fuller,  as  well  as  more 
beautiful  and  more  durable;  and  the  operation  becomes  much 
eafier,  for  it  is  not  fubjeft  to  what  is  called  burning.  It  is 
free  from  an  immenfe  quantity  of  fediment,  which  is  found 
in  the  bath  when  gall  nuts  are  employed,  and  which  com- 
municates a  duft  that  can  be  removed  only  by  a  rod  or 
brufh,  which,  however,  requires  tedious  and  troublefome 
labour. 

*'  By  forming  an  eftimate  at  the  ufual  prices,  intheopera- 
tion  above  mentioned,  the  gall  nuts  employed  coft  7^  francs, 
and  the  oak  bark  i4fous*.     Janin,  in  the  ftreet  Avoie,  pro- 
prietor of  one  of  the  largefl:  hat  manufa<Slories  at  Paris,  and 
*  One  hundredth  of  the  price  of  the  galls. 

who 
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who  dyes  twenty-five  dozen  of  hats  at  a  time,  has  employed 
for  ten  years,  with  conftant  fuccefs,  the  procefs  of  Stepha- 
nopoli.  He  alTures  us,  that  fi-om  his  own  experience  oak 
bark  deferves  in  every  refpe£t  to  be  preferred  to  gall  nuts. 

Morel,  halter,  near  the  gate  of  St.  Martin,  one  of  thofe 
who  firft  employed  the  procefs  of  Stephanopoli,  has  ne\^er 
difcontinued  it.  Huaut,  in  the  ftreet  des  Meneftriers,  had 
formed  an  eftablifhment  for  dyeing  hats,  but  for  want  of 
proper  encouragement  he  was  on  the  point  of  abandoning 
his  enterprife.  Morel,  however,  advifed  him  to  pay  a  vifit 
to  Stephanopoli,  from  whom  he  obtained  the  procefs ;  and 
fince  that  time  he  has  fucceeded.  He  declares  that  he  is 
under  the  greateft  obligations  to  Morel,  and  the  author  of 
this  new  meiiiod.  He  regularly  heats  a  kettle  of  300  hats 
every  twenty-four  hours.  Both  Janin  and  Morel  have  for 
feveral  years  pad  received  many  letters  from  their  cuftomers 
refpe6ling  the  beauty  and  durability  of  the  dye  of  lhe4r  hats, 
and,  according  to  their  declaration,  only  fince  they  employed 
oak  bark. 

**  It  refults  from  what  has  been  faid,  that  oak  bark  is  pre- 
ferable, in  every  refpe6l,  to  gall  nuts :  that,  being  a  produc- 
tion of  our  own  foil,  it  will  free  us  from  paying  tribute  to 
foreigners ;  and  that  a  fcarcity  of  gall  nuts,  or  accidents 
which  may  happen  to  prevent  a  fupply  of  that  article,  can 
no  longer  hurt  the  manufacture  of  hats  in  France,  which  is 
of  fo  much  importance,  and  that  of  wool  dyed  black,  &:c. 

^'  We  have  not  entered  into  all  the  details  which  this  fub- 
je6l  would  admit ;  it  is  fufceptible  of  great  extenfion,  and, 
in  many  refpefts,  may  be  confidered  as  new.  It  cannot  be 
doubted  that  the  operation  called  galling  might  be  performed 
with  oak  bark,  and  it  is  to  be  regretted  that  the  rc-fearches  of 
Lapalle,  Member  of  the  Conltituent  Aflembly,  on  this  pbjedl 
were  not  publlflied. 

*'  The  ufe  of  oak  bark  was  already  known  in  fome  branches 
of  dyeing,  and  this  ufe  of  it  had  been  mentioned  by  feveral 
authors.  To  conclude  :  We  are  certain  that,  in  the  difpute 
refpedling  oak  bark  and  gall  nuts,  the  views  of  each  party 
were  equally  pure ;  but  experience  alone  was  able  to  remove 
every  difficulty,  and  the  Affembly  muft  have  feen  that  there 
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remains  no  longer  any  doubt  refpe<9:ing  the  importance  of 
thefervice  rendered  by  Stephanopolii  His  method  will  be  in- 
troduced and  extended  in  our  manufa6lories,  to  the  advantage 
of  feveral  branches  of  induftry  and  of  the  general  intereft." 


XIV.    Some  Account  of  the  late  PETf:R   Charles 
Le  Monnier. 

A  ETER  Charles  Le  Monnier,  the  oldefl:  aftronomer 
in  Europe  at  the  time  of  his  death,  which  happened  on  the 
2d  of  April  1799,  at  Lizieux  in  Normandy,  was  born  at 
Paris  on  the  20th  of  November  17 15.  At  a  very  early  pe- 
riod of  life  he  applied  to  the  fludy  of  aftronomv,  and  made 
his  firft  obfervation  of  the  oppofition  of  Saturn  on  the  23d  of 
September  1731,  when  he  was  onlv  fixteen.  At  the  age  of 
twenty  he  was  chofen  a  member  of  the  Academy  of  Sciences 
at  Paris.  In  1735  he  was  fent  to  Lapland,  along  with  Mau- 
pertuis,  to  meafureadegreeof  the  earth.  In  1748  he  accom- 
panied Lord  Macclesfield  to  Scotland  to  obferve  the  annular 
eclipfe  of  the  fun,  which  could  be  feen  with  moft  advantage 
in  that  country' ;  and  he  was  the  firft  aftronomer  who  had 
the  pleafure  of  meafuring  the  diameter  of  the  moon  on  the 
fun's  diik. 

Louis  XV.  who  was  fond  of  and  patronifed  aftronomv, 
fliowed  a  great  efteem  for  Le  Monnier.  When  his  Majefty 
wiftied  to  obferve  any  of  the  celeftial  phenomena,  he  always 
attended  him ;  and  it  appears,  by  the  memoirs  of  the  Aca- 
demy of  Sciences  at  Paris,  that  the  King  obferved  in  this 
manner,  at  his  country  palace  of  St.  Hubert,  both  the  tranf- 
its  of  Venus  over  the  fun's  dilk  in  the  years  1761  and  1769. 
It  is  worthy  of  notice,  and  defer\'es  to  be  here  recorded,  how 
much  his  Majefty  feemed  to  be  interefted  in  the  fuccefs  of 
thefe  obfervations,  and  how  careful  he  was  not  to  interrupt 
the  aftronomers  during  the  courfe  of  their  operations.  Le 
Monnier,  in  his  paper  on  this  fubjecl  in  the  Memoirs  of  the 
Academy,  fays : — "  His  Majefty  perceiving  that  we  confi- 
dered  the  laft  contact  to  be  of  the  utmoft  importance,  we 
were  at  that  moment  furrounded   by  the   moft   profound 
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iilence."  During  the  tranfit  of  Venus  in  1769,  his  Majefty 
allowed  that  able  naval  officer  the  Marquis  de  Chabert,  who 
had  juft  returned  from  a  fcientific  voyage  to  the  Levant,  to 
have  a  fhare  in  the  obfervations  made  on  that  occafion. 

In  the  year  1750  Le  Monnier  was  requefted  bv  the  King 
to  draw  a  meridian  line  at  the  palace  of  Belle-vue,  where  he 
often  made  obfervations;  and  his  Majefty  for  this  fervice  gave 
Le  Monnier  a  prefent  of  15.000  livres  (about  600/.  fterling). 
In  1742  his  Majefty  gave  him  a  houfe  in  Rue  de  la  Fajle  at 
Paris,  where  he  relided  and  made  obfervations  till  the  period 
of  the  Revolution.  In  1751  the  King  prefentcd  him  with  a 
block  of  marble  eight  ft^et  in  height,  fix  in  breadth,  and  fif- 
teen inches  in  thicknefs,  in  order  that  he  might  affix  to  it 
his  five  feet  mural  quadrant.  This  large  ma^s  of  marble,  with 
all  the  inftruments  attached  to  it,  moves  on  a  large  brafs 
globe,  by  which  the  quadrant  can  be  turned  from  fouth  to 
north,  and  bv  which  the  great  eight  feet  mural  quadrant, 
which  is  faftened  in  an  immoveable  pofition  to  a  wall  front- 
ing the  fouth,  can  be  adjufted. 

With  thefe  quadrants  Le  Monnier,  for  the  fpace  of  forty 
years,  obferved  the  moon,  with  unwearied  attention,  at  all 
hours  of  the  nisrht.  No  perfon  but  a  diligent  afl:ronomer 
can  know  to  what  inconveniences  one  is  expofed  in  making 
an  uninterrupted  ferles  of  obfervations  of  the  moon.  As  the 
moon,  during  one  revolution,  mav  pafs  the  meridian  at  every 
hour  of  the  dav  and  the  night,  which  is  the  moment  for  ob- 
fervation,  the  artronomer  who  purfues  thefe  oblervations  muft 
Ke  prepared  at  all  hours  of  the  day  and  nighty  and  facrifice 
fleep  and  every  other  enjoyment. 

Le  Monnier  was  Lalande's  agronomical  preceptor;  and 
the  fcholar  has,  indeed,  (hown  himfelf  worthy  of  the  mailer. 
The  difcerning  mind  of  Le  Monnier  could  readily  forefce  in 
young  Lalande,  then  only  fixteen,  what  the  courfe  of  a  little 
time  afterwards  confirmed.  In  the  twentieth  year  of  his  age 
Lalande,  on  the  recommendation  of  his  preceptor,  was  elected 
a  Member  of  the  Royal  Academy  of  Sciences  ;  and  in  1752, 
on  a  propofal  made  by  him,  he  was  fent  to  Berlin  along  with 
La  Caille,  who  afterwards  undertook  a  voyage  to  the  Cape 
vi  Good  Hope  to  make  corresponding  obfervations^  in  order 
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to  determine  the  parallax  of  the  moon,  which  never  had 
been  accurately  afcertained.  On  this  occafion  Le  Monnier 
lent  to  his  pupil  his  five  Icet  mural  quadrant.  His  zeal  for 
the  promotion  of  aftronomy  was  boundlefs ;  and  therefore 
Lalande  fays,  in  his  Notice  des  Travaux  du  C,  Le  Monnier, 
*'  I  myfelf  am  the  principal  refultof  his  zeal  for  aftronomy/* 

Le  Monnier  was  naturally  of  a  very  irritable  difpofilion, 
and,  though  warm  in  his  friendfhip,  was  eafily  offended :  in 
that  cafe  his  hatred  was  irreconcileable.  Lalande,  as  he  fays 
himfelf,  had  the  misfortune  to  incur  the  difpleafure  of  his 
preceptor,  for  whom  he  entertained  the  utmoft  affe6lion,  and 
whofe  good  graces  he  was  never  able  to  recover.  But  Lalande 
neA'er  ceafed  to  fhow  his  efteem  and  gratitude  for  him  till  the 
lateft  day  of  his  life.  "  I  never  ceafed  to  declare,"  fays  La- 
lande, '^  as  Diogenes  did  to  his  mafter  Antifthenes,  You  will 
never  find  a  baton  fufficiently  heavy  to  drive  me  away  from 
you."  In  the  year  1797  Lalande  wrote  an  eulogy  on  Le 
Monnier  for  the  Connoijjance  des  Terns,  annee  9,  which  dif- 
played  the  utmoft  refpeft  and  efteem  of  the  pupil  towards  his 
preceptor;  but  Le  Monnier  would  never  read  it  *. 

Hennert,  that  celebrated  geometrician  and  profeffor  of  ma- 
thematics at  Utrecht,  may  alfo  be  confidered  as  a  fcholar  of 
Le  Monnier,  as  appears  by  the  following  extract  from  one  of 
his  letters,  dated  May  26,  1797  : — "  Le  Monnier  is  an  acute 
and  philofophic  aftronomer.  I  learned  a  great  deal  from  him 
while  1  refided  at  Paris,  thoucrh  I  lodged  at  the  houfe  of  the 
late  De  I'lfle,  where  I  often  obferved  with  Meffier.  Le 
Monnier  was  a  great  friend  of  D'Alembert,  and  confequently 
an  opponent  of  Lalande." 

Le  Monnier  left  behind  him  a  great  many  valuable  ma- 
nufcripts  and  a  multitude  of  excellent  obfervations,  which  he 
was  ven' fond  of  keeping  to  himfelf,  and  which,  in  the  latter 
period  of  his  life,  he  never  made  known.  Befides  others,  he 
had  a  feries  of  important  obfervations  of  the  moon,  and  a 
great  many  obfervations  of  ftars,  made  for  a  catalogue,  which 

•  It  may  not  be  improper  here  to  remark,  that  Lalande  had  a  great 
friendlhip  and  refpe<^  tor  that  eminent  aftmnomtT  La  Cailie,  whom  Le 
■NSonnier  mortailv  iiared.  Le  Monnier  and  D'Alenr.bert  were  alio  great 
friftnds,  bujt  Lalande  had  no  kind  of  intimacy  with  tlie  latter. 

he 
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he  announced  fo  early  as  the  year  1741,  and  among  which 
there  were  two  of  the  new  planet  Uranus.  The  more  he  was 
entreated  to  communicate  them  to  the  public,  the  more  ob- 
ftinate  he  became  in  withholding  them ;  and  he  even  fome- 
times  threatened  to  deftroy  them.  When  the  Revolution 
broke  out,  Lalande,  who  was  exceedingly  anxious  for  the 
prefervation  of  thefe  papers,  made  an  attempt  to  get  them 
into  his  pofleflion ;  but  his  exertions  were  fruitlefs.  He  could 
only  learn,  that  Le  Monnier  had  concealed  them  under  the 
roof  of  his  houfe.  When  Le  Monnier  was  attacked  by  the 
firft  fit  of  the  apoplexy  on  the  loth  of  November,  Lalande 
was  therefore  afraid  that,  as  no  one  but  himfelf  knew  where 
thefe  papers  were  hid,  the  old  man,  through  mental  debility, 
might  forget  where  he  had  placed  them.  Le  Monnier  left 
three  daughters,  all  married ;  the  fecond  of  whom  was  mar- 
ried to  the  celebrated  mathematician  La  Grange  on  the  31ft 
of  May  1792. 


INTELLIGENCE, 


MISCELLANEOUS   ARTICLES. 

ROYAL    SOCIETY    OF    LONDON. 

X  HE  reading  of  Dr.  Hulm's  interelting  paper  on  the 
fpontaneous  emiflion  of  light  by  various  bodies,  was  con- 
cluded at  the  meeting  of  the  27th  of  February. 

An  ingenious  paper  on  refraftion,  by  Dr,  Woolafton,  was 
read  on  the  37th  of  February  and  6th  of  March. 

At  the  latter  and  the  fubfequent  meeting  on  the  13th,  a 
paper,  by  Mr.  Henrs',  of  Manchefter,  on  attempts  to  deconi- 
pofe  the  muriatic  acid,  was  read.  The  experiment  was  made 
by  means  of  the  electric  fpark  on  the  acid  in  its  gafeous 
form,  but  without  fuccefs.  Mr.  Henry  is  of  opinion,  that 
the  refult  looked  for  will  never  be  obtained  by  means  of 
Cugle  eledive  attraction ;  and  that,  if  ever  a  knowledge  of 

the 
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the  bafe  of  this  acid  be  got  at,  it  muft  be  by  means  of  thr 
mort  conipHcated  affinities. 

A  paper,  by  Mr.  Howard,  on  his  newly  difcovered  fuhiii- 
nating  oxyd  of  mercury,  of  the  powerful  efFe6ls  of  which  we 
have  already  taken  fon  e  notice,  was  read  on  the  13th  and  20th. 
The  procefs  for  preparing  it  we  cannot  yet  fully  dcfcribe, 
but  it  confifts  in  digeiling  nitrat  of  mercury  in  alkohol.  A 
precipitate  is  thrown  down,  which,  on  being  carefully  wafhed, 
to  free  it  from  the  nitrous  acid,  pofl'efles  the  fulminating  pro- 
perty formerly  noticed.  Experiments  with  this  fubltance 
ihould  be  carefully  condu£led,  and  in  very  fniall  quantities, 
to  prevent  accidents. 

FRENCH    NATIONAL    INSTITUTE. 

In  the  public  fitting  of  the  15th  Nivofe,  year  8,  January  5, 
the  following  account  of  the  labours  of  the  Phyfical  and  Ma- 
thematical Clafs  during  thvi  preceding  three  months  was  read 
by  C.  Cuvier. 

C.  Guyton  has  prefentcd  a  table  of  the  direft  combina- 
tions of  forty-two  chemical  elements;  that  is  to  fay,  of  lub- 
ftances  which  the  chemifts  have  never  been  able  to  decom- 
pofe,  and  which  they  muft  confider  as  Umple  till  proofs  of 
the  contrar}'  are  obtained.  Thefe  forty-two  fubftances,  com- 
bined only  two  by  two,  give  861  different  combinations,  with 
the  half  of  which  we  are  not  yet  acquainted.  Combining 
them  three  by  three,  and  four  by  four,  paying  attention  to 
the  proportions  of  the  conftituent  parts  of  each  combination, 
the  number  of  the  latter  increafes  in  fuch  a  manner  as  to 
excite  aftonifhmcnt.  One  might  be  inclined  to  confider  our 
ignorance  refpe^iing  the  greater  part  of  thefe  combinations 
as  a  proof  of  the  imperfe6lion  of  fciencc;  but  fo  far  is  this 
from  being  the  cafe,  that  it  is  by  the  imnienfe  progrefs  fci- 
ence  has  lately  made  that  we  are  enabled  to  know  that  thefe 
combinations  are  pofliible. 

Among  the  fubftances  with  which  modern  chemiftry  has 
been  lately  enriched  are  in  particular  fome  femi-metals,  one 
of  which,  by  its  difcoverer,  Profellbr  Klaproth  of  Berlin,  has 
been  called  Uranite,  from  the  planet  Uranus  of  Herfchel, 
as  the  common  metals  received  from  the  alchemifts  the 
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names  of  the  feven  old  planets,  C.  Champeaux,  ingenuur 
des  mines,  is  the  finl  who  difcovered  Uranite  in  France.  The 
details  of  this  diftovery  have  been  communicated  to  us  by 
C.  Lelievre. 

Chemifts  have  given  the  name  of  affinity  to  that  power  by 
which  different  fabftances  tend  to  miite  with  each  other,  and 
which  properly  forms  the  objeft  of  all  their  refearches  ;  for 
chemiftry  will  never  be  complete  until  we  obtain  a  table  of 
the  degrees  of  affinity  of  each  fubftance  for  all  the  reft  under 
piven  circumftances.     What  renders  it  difficult  to  form  fuch 
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a  table  is,  that  thefe  affinities  do  not  preferve  the  fame  order 
in  all  circumftances.  It  has  been  long  known,  for  example^ 
that  this  order  varies  according  to  the  degrees  of  heat ;  but 
feveral  other  caufes,  to  which  chemifts  have  not  hitherto 
paid  fufficient  attention,  concur  alfo  to  render  it  uncertain. 
C.  Berthollet  has  been  employed  on  this  part  of  chemiftn', 
and  has  prefented  on  that  fubjeft  a  work  of  great  labour,  a 
portion  of  which  he  communicated  to  the  Inftitute  of  Egypt, 
and  which  proves,  that  in  going  to  fearch  for  new  facts  in  a 
diftant  country,  he  has  been  the  occafion  of  making  new 
progrefs  in  the  theorv  which  ought  to  unite  them. 

Among  the  caufes  which  change  the  order  of  affinities  is, 
the  refpe6tive  quantities  of  each  of  the  fubftances  brought 
into  contact.  One  fubftance,  which  would  exercife  no  aftion 
if  it  entered  the  mixture  in  a  quantity  equal  to  the  others, 
exercifes  a  very  perceptible  adlion  when  its  quantit}-  is  con- 
fiderably  augmented  :  it  feems,  then,  that  the  difierent  parts 
of  each  fubftance  unite  their  eftbrts  to  overcome  the  refift- 
ance  oppofed  to  them. 

Another  of  thefe  caufes  is,  the  greater  or  lefs  cohefion  of 
one  of  the  fubftances  or  mixtures.  It  augments  the  refiftance 
to  the  change  which  the  affinities  ought  to  produce. 

A  third  caufe  is  elafticity,  which  lelTens  the  tendency  to 
combination.  Thus  any  fubftance,  oxygen  for  example,  a<9:s 
with  a  far  greater  force  when  concentrated  in  a  liquid  com- 
bination than  when  it  is  under  the  elaftic  form.  The  action 
of  heat  feems  to  enter  into  this  third  caufe.  It  may  be  pof- 
fible  that  it  does  not  alter  the  affinity  of  the  different  fub- 
ftances but  by  producing  changes  in  their  refpective  elafti- 

VoL.  VI.  B  b  cities: 
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cities  :  if  two  or  more  fubftanccs,  then,  which  enter  into  any 
mixture,  are  of  fuch  a  nature  as  to  produce  an  chiitlc,  con- 
crete, or  even  infoluble  compound,  wc  mull  no  longer  cal- 
culate their  efleft  in  the  definitive  refult  according  to  theab- 
folute  affinity  belonging  to  each,  but  muft  dedu£l  what 
this  concrete  or  elaftic  ftate  takes  from  the  affinity.  It  may 
readily  be  perceived  what  lioht  the  application  of  thefe  prin- 
ciples, which  have  never  been  before  confidcred  in  their  ge- 
neral extent,  muft  throw  upon  all  the  phenomena  of  che- 
miflry. 

C.  Bcriliollet,  bv  means  of  tlipfc  principles,  has  been  able- 
to  bring  under  the  common  laws  of  clicmiftry  a  multitude  of 
fails  which  feemed  infalated,  or  even  contrary  to  thefe  laws. 
Hitherto,  for  example,  the  affinities  of  the  greater  part  of 
thefe  compound  bodies  were  confidered  independently  of 
thofe  of  their  compounds,  becaufc  the  circumftances  above 
mentioned  were  not  taken  into  account.  C.  Berthollet 
clearly  iliows  that  in  many  cafes  they  depend  on  each  other; 
and  how,  from  fo  fmall  a  number  of  elementary  fubftances, 
when  chemically  confidered,  fo  many  compounds,  and  effiEifts 
fo  various  as  thofe  exhibited  by  Nature,  can  be  produced. 

Befules  the  table  before  mentioned,  C.  Guyton  has  pre- 
fentcd  to  us  four  others,  deftined,  like  the  firfl:,  for  the  in- 
ftru6lion  of  the  pupils  in  the  Polytechnic  School.  One  of 
them  contains  a  methodical  diftribution  of  minerals  into 
orders,  clafl'es,  genera,  and  fpecies.  Another  gives  a  com- 
plete fyftem  of  the  external  chara6ler  of  minerals  according 
to  the  principles  of  Verncr,  with  additions.  The  objecSl  of 
the  third  and  fourth  is,  to  facilitate  to  beginners  Haiiy's 
theory  of  the  ftruftureof  cryltals,  by  prefenting  in  a  feries  the 
firft  molecule  of  a  cryHral,  its  nucleus,  and  the  different  mo- 
difications produced  bv  the  laws  of  decrement,  and  by  givinir, 
according  to  the  grajihic  method,  a  key  to  the  formulae  which 
reprefent  thefe  modifications,  and  the  folids  refulting  from 
them,  without  lofing  fight  of  the  nucleus. 

Some  of  the  naturalil"t^  of  the  Clafs  have  employed  them- 
felves,  during  the  lafl  quarter,  on  the  remains  of  organifed 
bodies  difcovered  in  places  where  living  animals  analogous 
to  them  do  not  at  preient  exifl, 

C.  Villar,?, 
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C.  Villars,  aflbciate,  has  announced  to  us  that  he  found 
folfil  wood  hi  the  turf  on  one  of  the  higheft  mountains  of 
the  Alps,  near  a  glacier,  and  at  the  height  of  more  than 
2280  feet  above  the  neareft  forefts  now  in  exiltence.  This 
foflil  wood  co.nfifts  of  trunks  of  larch,  birch,  and  moun- 
tain-afli,  with  their  roots  in  perfect  prefervation.  Their  fitu- 
ation  gives  C.  Villars  reafon  to  believe  that  they  grew  on  the 
fame  fpots  where  they  are  buried.  But  how  has  the  cold 
become  fo  violent  that  the  fame  trees  can  no  lonfrer  live  at 
Inch  a  great  altitude  ?  C.  Mllars  alligns  the  caufe  to  the  link- 
ing down  of  the  fummits  of  thefe  mountains ;  their  wafting  in 
confequence  of  being  waflicd  away  by  the  rains ;  and  the  im- 
prudent deftru6tion  of  wood  by  the  hand  of  man. 

A  fuel  no  lefs  curious  has  been  communic9.ted  to  us  bv 
Poiret.  He  has  found  frefh-water  fliells  in  ftrata  of  turf,  and 
covered  by  other  ftrata  of  the  fame  turf  containing  marine 
fliells.  The  foil  which  prefented  thefe  objects  muft  then 
have  been  firft  watered  by  rivers,  and  afterwards  inundated 
by  the  fea,  though  at  prefent  it  is  found  in  tlie  middle  o^ 
the  Continent. 

C.  Beavois,  affociate,  has  brought  us,  from  Nortli  America, 
proofs  of  changes  no  lefs  aftonidiing  in  the  ftatc  of  the  earth. 
The  remains  of  enormous  quadnipeds,  abfolutelv  unknown 
at  prefent,  have  been  found  there  at  various  periods;  but 
C.  Beavois  has  fhown  us  bones  different  from  anv  hitherto 
dug  up.  Each  day,  and  ever)-  climate,  furniflies  proofs  01 
the  revolutions  which  our  globe  has  experienced,  and  which 
are  imprinted  on  its  furface  and  in  its  bowels  in  indelible 
charadlers. 

In  Botany,  -the  Clafs  has  received  from  C.  Brouff:)net  va- 
luable obfervations  on  fuch  plants  in  ]Morocco  and  the  Ca- 
nary ifies  as  are  either  ufeful  or  new.  In  thefe  iflands  the 
inhabitants  cultivate  the  mejemhry anthemum  cryJlall'inuvi^ixQwx 
which  they  extract  foda,  and  which  by  combuftion  gives  a 
third  of  its  weight.  C.  BroufTonet  is  of  opinion,  that  this 
plant  might  be  cultivated  in  the  department  of  Var,  between 
Montpellier  and  the  fea. 

C.  Teflier  has  communicated  obfervations  on  a  difeafe  in 
B  b  :j  millet. 


t88  French  National  Injlilute. 

millet,  which  he  calls  charring  (thefmut).     It  Is  propagated 
by  communication,  and  may  diminifh  the  crop  one-half. 

C.  Desfontaines  prefented  the  fecond  and  laft  volume  of 
his  Flora  of  Mount  Atlas.  This  work,  which,  on  account 
of  the  correftnefs  of  the  defcriptions  and  the  beauty  of  the 
plates,  may  be  ranked  with  any  thing  of  the  kind  ever  yet 
publiflied,  is  a  ftriking  proof  of  the  zeal  of  its  author,  who 
CC)l!e6led  the  materials  in  the  deferts  of  Africa,  where  he  was 
every  moment  expofed  to  new  dangers. 

C.  Ventenat  has  communicated  a  very  extenfive  work  on 
the  lime-tree.  He  has  defcribed  feven  fpecies  unknown  to 
Linnaeus,  feveral  of  which  might  be  naturalifcd  in  our  gar- 
dens ;  and  particularly  one,  which,  no  doubt,  would  be  pre- 
ferred to  the  common  lime  on  account  of  its  leaves,  which 
being  thicker,  refill  better  the  heat  of  fummer ;  and  of  its 
flowers,  which  are  fweeter  and  laft  much  longer. 

Our  anatomifts  have  been  employed  chiefly  in  unfolding 
the  organifatlon  of  two  animals  of  the  fimpleft  kind  and  the 
moft  diftant  from  man.  One  of  them,  named  the  mednfa, 
is  found  in  the  waters  of  the  fea,  where  it  is  nouriflied  not 
bv  one  mouth,  as  all  the  other  known  animals,  but  by  a 
multitude  offmall  tubes,  which  maybe  compared  to  roots. 
Its  ftomach  fupplies  the  place  of  a  heart,  and  conveys  the 
nutritive  juice,  through  ramified  veflels,  to  every  part  of  the 
body. 

The  fecond,  to  which  C.  Huzzard  has  called  the  attention 
of  the  Clafs,  is  found  in  the  interior  part  of  the  brain  of 
(heap,  and  never  any  where  elle,  though  it  is  difficult  to 
conceive  why  this  fhould  invariably  be  the  cafe.  This  ani- 
mal occafions  a  mortal  malady,  the  fymptoms  of  which  arc, 
that  the  fhcep  aflefted  jump  and  run  round  with  a  fort  of 
convulfive  movement.  The  body  of  this  animal  forms  a  ve- 
ficle  filled  with  water :  on  one  body  there  are  feveral  heads, 
9.nd  each  head  has  a  mouth.  A  fpeclal  commiffion  has  been 
appointed  to  endeavour  to  fii^d  Qut  the  beft  means  for  deflroy- 
ing  this  Angular  infe6l. 

C.  Chaptal  has  made  known  to  us  a  new  method  for 

V>leaching  cotton. 

C.  Loifel, 
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C.  Loifel,  aflbciate,  has  publidied  a  complete  treatife  oa 
all  the  proceffes  in  regard  to  the  art  of  glafs-making. 

C.  Sabbatier  has  (hown,  that  it  is  often  poffible  to  fave 
thofe  who  have  the  upper  part  of  the  arm  {battered,  or  the 
head  and  neck  of  the  humerus  attacked  with  caries  or  ex- 
oftofis,  from  the  cruel  and  dangerous  operation  of  amputating 
that  limb  at  the  joint,  that  is  to  fay,  at  the  place  where  it  is 
joined  to  the  fhoulder,  merely  by  extirpating  the  upper  part 
of  the  bone.  Several  perfons  treated  according  to  tliis  me- 
thod have  experienced  no  fenfible  decreafe  in  their  ftrength 
or  the  mobility  of  the  arm. 

GASEOUS    OXYD    OF    AZOT. 

We  have  already  had  occafion  to  mention  the  refult  of 
fome  experiments  made  at  the  Medical  Pneumatic  Inltitu- 
tion,  Briltol,  v.ith  this  new  gas,  and  the  hopes  thefe  afforded 
that  it  would  prove  a  powerful  remedy  for  various  difeafes. 
The  following  extraft  of  a  letter,  with  which  we  have  beea 
favoured  from  Dr.  Beddoes,  gives  fome  farther  information 
on  this  fubjeft,  that  cannot  fail  to  prove  intereftiug  to  our 
philofophical  readers : — • 

*'    SIR, 

"  I  am  fure  it  will  give  you  pleafure  to  hear  that  the  gas 
which  you  noticed  in  your  ^Magazine  has  fully  maintained 
its  chara6ter.  The  inference  I  could  not  fail  to  draw  from 
the  firft  effects,  with  regard  to  its  power  in  curing  palfy,  has 
turned  out  juft.  You  will  undoubtedlv  believe  that  I  do  not 
mean  to  affirm  that  it  will  prove  an  infallible  remedy  in  pa- 
ralytic complaints  ;  but  in  the  moft  inveterate  cafes  of  hemi- 
plegia, originating  in  apoplectic  feizures  and  confirmed  by- 
repeated  ftrokes,  it  has  reftored  feeling  and  the  power  of  vo- 
luntary motion  to  the  affeeled  fide ;  and  I  am  perfuaded  it 
will  continue  to  do  as  much  in  a  large  proportion  of  in- 
ftances.  The  full  details  will  be  given  in  a  work  by  Mr. 
Davy  and  myfelf,  now  in  the  prefs.  No  untoward  accident 
has  occurred  in  the  many  hundred  trials  lately  made  with 
the  gas  :  but  a  few  hvfterical  females  having  cautioufly  re- 
fpired  it,  there  has  been  realon  to  think  that  a  larger  dofe 
would  have  given  rife  to  fitS;,  as  flated  in  my  Notice," 

We 
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We  may  take  the  prefent  opportunity  to  mention,  that  we 
imderftand  Dr.  Beddoes  means  foon  to  give  LcSlures  on  the 
Laws  of  Anivial  Nature,  and  on  the  ISIeans  of  frcjcr'ving  the 
Syjiem  from  hijurj  upon  the  mnjl  important  Occafions  of  coni' 
mon  Lfe. 

"  A  popular  expofilion  of  the  principles  of  the  animal  eco- 
nomy, with  their  application  to  the  purpofes  of  individual 
and  donieftic  welfare,  upon  a  plan  widely  different  from  that 
of  any  exifting  publication,  has  long  been  feen  neceffary  by 
many  people. 

'*  Heretofore  an  acquaintance  with  the  caufcs  of  his  per- 
fonal  condition  has  feldom  been  numbered  among  the  ac- 
coviplijhments  of  the  fcholar,  or  the  qualifications  with  which 
the  man  of  bufinefs  is  fitied  out  for  fuccefs  in  the  world  :  vet 
it  will  be  confeficd,  that  neither  fuccefs  in  bufinefs,  nor  pro- 
ficiency in  the  fciences  accounted  liberal,  are  feparately  iuf- 
ficient  for  rendering  the  condition  of  human  life  defirablej 
and,  in  fa6l,  to  endeavour,  by  any  combination  of  thefe  ma- 
terials, to  conftruft  a  fyftem  of  perfonal  happinefs,  is  to  pro- 
je6l  an  edifice  which  fliall  ftand  fecure  without  a  foundation. 
Of  a  truth,  fo  long  and  fo  generally  neglected,  a  portion  of  the 
public,  it  is  believed,  begins  to  feel  that  degree  of  conviction 
which  operates  upon  conduct.  In  this  belief,  the  prefent 
opportunity  of  inftru6tion  is  offered  to  -thofe  who  may  be 
defirous  of  it. 

**  Numbers  fall  victims  to  their  own  impatience  under 
illnefs,  or  to  the  w^avering  conduct  of  their  friends.  Fre- 
quently on  the  onfet  of  dangerous  difeafes,  people,  by  fuffcr- 
ing  themfelves  to  be  amufed  by  trifling  domeltic  expedients, 
lofe  an  opportunity  which  no  medical  fkill  can  ever  retrieve. 
Upon  thefe  evils  the  prevalence  of  jufter  ideas  would  a6t  as 
a  check.  Nor  is  it  paradoxical  to  fuppofe  that  the  mortality 
among  infants  would  be  fmaller,  and  debility  of  conftitution 
at  all  periods  of  life  more  rare,  if  parents  (however  inftru6ted 
in  other  things)  were  not  in  common  nearly  upon  a  level 
•with  nurfes  in  that  which  it  fo  much  imports  them  to  pof- 
fefs — an  acquaintance  with  the  powers  that  operate  to  the 
injury  or  advantage,  the  deftrudion  or  prefervation,  of  the 

objects  of  their  affcdion." 

Tlic 
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The  Leilures  are  to  be  calculated  for  both  fexes  and  dif- 
ferent a^es  J  and  that  there  may  be  little  chance  of  e.xclafion 
by  reafon  of  narrow  circumftances,  the  fubfcription  is  fixed 
at  One  Guinea;  but,  unlefs  fifty  perfons  fhall  have  entered 
their  names  by  the  31ft  of  March,  the  Lectures  will  not  go 
on,  as,  without  a  tolerably  numerous  audience.  Dr.  Beddoes 
thinks  he  could  beftow  his  time  in  a  manner  more  advan- 
tageous to  the  public. 

We  fincerely  hope  nothing  will  prevent  this  ufeful  defign 
from  being  carried  into  effect. 

cow    PCCK. 

ExtraB  of  a  Letter  from  Dr.  De  Carro  of  Vienna,   to 
Dr.  Pearfoti. 
''  DEAR   SIR, 

*^  Two  Hanoverian  gentlemen.  Dr.  Ballhorn  and  Mr. 
Stromeyer,  who,  as  you  know,  are  making  experiments  with 
cow-pock,  and  with  whom  I  correfpond,  informed  me  that 
this  difeafe  is  very  well  known  in  Holftein,  and  that  a  cer- 
tain Dr.  NefTen,  of  Siegeberg,  has  collecled  many  fafts 
which  prove  its  anli-variolous  property.  Being  myfelf  lately 
in  company  with  feveral  Englifli  gentlemen,  who  were  put- 
ting to  me  many  queftions  on  the  fubjecl;  of  cow-pock,  an 
American  gentleman,  Mr.  Murray,  of  Philadelphia,  told  me 
that  his  fervant,  a  German,  had  lived  three  years  in  the 
Duchy  of  Holftein,  and  that  he  thought  he  recollected  that  he 
bad  mentioned  to  him  forae  fa6ls  which  coincided  much  with, 
what  I  was  telling  them  about  the  cow-pock.  This  gave  me 
the  curiofity  of  fpeaking  to  that  fervant,  who,  he  told  me, 
was  very  intelligent,  and  had  fhown  often  a  fpirit  of  obferva- 
tion.  Here  is  the  fummary  of  his  anfwer  : — That  during  a 
f^ay  of  three  years  in  Holftein,  in  the  environs  of  Kiel,  he 
had  very  often  heard  of  a  difeafe  of  cows  called  Die  Finnen, 
{finne  means,  in  general,  a  pimple,  un  bouton ;  Ji?inig,  pirn 
pled,  boutonne,)  and  that  he  had  had  frequent  occafion  of 
feeing  cows  aft'ecfed  with  that  difeafe :  that  its  property  of 
preferving  againfl  the  fmall-pox  is  well  known  by  the  farmers 
and  phyficians  of  the  country  :  that,  in  the  town  of  Kiel,  the 
inoculalisn  with  thtfinnen  is  fometimes  praclifed  upon  chil- 
9  dren 
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^ren  in  the  idea  of  preltrving  their  beauty  :  that  the  countr}'- 
people  do  not  like  this  inoculation,  becaufe  they  pretend 
that  it  leaves  behind  it  feveral  other  diforders:  that,  waiting 
at  table,  he  had  very  often  heard  gentlemen,  and  among 
others  a  Dr.  Ackermann,  fpeak  of  its  anti-variolous  power : 
that  in  great  farms  men  do  not  milk  cows,  but  that  in  the 
finaller  ones  that  happens  very  often  :  that  a  difeafe  of  horfeg 
called  maule  (true  German  name  for  greafe)  is  known  by 
all  thofe  who  take  care  of  them  :  that  old  horfes  particularly, 
attacked  with  the  mauke,  are  always  put  in  cows'  llables,  and 
there  are  attended  by  women  :  that  it  is  particularly  in  harveft 
that  men  in  fmall  farms  milk  cows:  that  he  never  heard  of 
any  relatiion  exi{iing  between  the  finnen  and  the  mauhe.  He 
defcribes  that  difeafe  of  cows  like  a  pimple  between  flefti  and 
ikin  (that  is  his  expreffion);  and  fays,  that  when  a  cow  is 
aftecled  with  it,  fhe  lofes  her  milk  and  becomes  very  lean : 
that  fanners  kill  the  fick  ones  to  prevent  the  contagion: 
that  they  fometimes  fait  thofe  cows,  and  give  them  in  winter 
to  eat  to  their  fervants,  who  diflike  the  flefli  fo  much  that  they 
look  upon  this  treatment  as  a  mark  of  avaricioufnefs :  and  that 
the  pulUile  produced  by  inoculation  is  about  the  fize  of  a  pea, 
and  is  never  attended  with  any  other  eruption." 

HEAT    AND    LIGHT. 

Dr.  Herfchel,  whofe  difcovcries  have  already  tended  fo 
much  to  the  increafe  of  fcience,  has,  we  underftand,  made 
a  difcovery  within  thefe  few  days  pad  that  bids  fair  to  place 
his  name  higher  than  all  the  refearches  he  has  yet  made — 
he  has  found  out  a  method  of  feparating  tlie  rays  of  heat 
from  the  rays  of  light. 

ECONOMY    IN    COOKING. 

Into  a  di^efler  ufed  by  the  Soup  Committee  of  Manchefter 
was  lately  put  a  large  bone  of  beef,  from  which  all  the  meat 
was  carefully  cut  and  fcrapcd  away,  and  which  weighed  when 
put  therein  25^  ounces,  and  when  taken  out  again  only  10; 
lb  that  there  was  gained  of  good  and  wholefome  food  15'- 
ounces,  or  full  three  parts  in  five  of  what  is  ufually  loft  in 
the  economy  of  it. 
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I.  Defcriptlon  of  the  IJland  of  Borneo,  <w'ith  fome  Account  of 
the  Manners  and  Cujloms  of  its  Inhabitants,    By  Mr.  VoN 

WURMB  *. 

X  HE  Portuguere,  Dutch,  and  Engllfli,  ever  fince  the 
fixteenth  century,  have  in  turns  endeavoured  to  eftabhfh 
themfelves  in  this  ifland,  which  is  one  of  the  lar^eft  in  the 
Indian  ocean  ;  but  the  Dutch  alone,  by  being  fo  fortunate  as 
to  have  a  preponderance  in  India,  were  able  to  accomplifli 
their  obje6l.  On  account  of  the  gold  and  diamonds  found 
here,  as  well  as  of  the  pepper,  of  which  the  Dutch  Eaft 
India  company  export  annually  600,000  pounds,  this  ifland 
is  of  confiderable  importance  to  their  trade. 

It  is  reported  that,  when  the  Portuguefe  wiflied  to  form  a 
fettlement  here  in  the  year  1526,  they  prefented  to  the  fultan 
of  Landac  and  Succatana  fome  beautiful  pieces  of  tapeftry  on 
which  figures  of  various  kinds  were  reprefented ;  but  that 
the  fultan,  who  took  thefe  figures  to  be  animated  or  mao-ic 
figures,  and  apprehended  that  they  might  unexpe6ledly  rufh 
from  the  tapeftry  and  ftrangle  him,  rejected  the  prefent,  and 
expelled  the  Portuguefe,  with  their  prefents,  from  the  coun- 
try. The  Englifli  were  not  much  more  fortunate,  having 
quitted  Borneo  entirely  ever  fince  the  year  1705.     In  1765 

*  From  Merkiiiirdigkeiten  aus  OJUndierty  publiflied  by  the  author's 
brother. 
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tbey  made  an  attempt  to  form  a  fcttlemcnt  in  the  ifland  of 
JBalambangan,  at  the  northern  extremity  of  Borneo,  which 
was  given  up  to  them  by  the  king  of  Solon.  They  had  in  it 
a  few  Europeans  for  the  fake  of  trade,  and  a  garrifon  of  three 
hundred  foldiers,  Europeans  and  blacks.  Their  view  was 
to  eftablifh  here  a  faftorv,  where  they  might  exchange  the 
productions  of  Europe  and  Hindoftan  for  thofe  brought 
hither  from  China  and  the  Indian  iflands;  but  in  the  year 
1773,  after  a  part  of  their  troops  had  been  fwept  off  by  con- 
tagious difeafes,  the  fort  they  had  conftru6led,  being  badly 
fortified,  was  fuddenly  attacked,  and  the  whole  eltabliiliment 
deftroyed.  The  Englifh  are  ftill  ignorant  who  were  the  au- 
thors of  this  violence ;  and  they  do  not  know  whether  they 
ought  to  afcribe  it  to  the  Dutch,  jealous  of  their  trade  in 
that  neighbourhood,  or  to  the  Spaniards,  afraid  of  their  pof- 
fellions  in  the  Philippines. 

Various  accounts  of  Borneo  may  be  found  in  the  works  of 
different  authors;  fuch  as  Valentyn's  General  Dcfcription  of 
India,  Salmon's  Prefent  State  of  all  Nations,  the  General 
Hiftory  of  Voyages  by  Prevoft,  and  the  paltry  compilation 
of  the  abbe  de  la  Porte.  But  as  this  large  ifland  is  as  yet 
httle  known  even  in  India,  and  as  no  European  has  been 
able  to  penetrate  to  the  interior  part  of  it,  all  thefe  defcrip- 
tions  are  erroneous  and  imperfe6l.  That  I  may  therefore 
give  the  public  the  lateft  and  moft  authentic  information 
refpe&ing  this  ifland,  I  fliall  confine  myfelf  chiefly  to  the 
account  of  it  publiflied  in  the  Tranfa6lions  of  the  Society  for 
promoting  the  Sciences  at  Batavia,  in  the  ifland  of  Java. 
The  ifland  of  Borneo  extends  from  the  fourth  degree  of 
fouthern  latitude  to  the  eighth  of  northern,  and  from  the 
hundred  and  fiftieth  to  the  hundred  and  fifty-eighth  of  lon- 
gitude. It  is  about  780  miles  in  'length  and  720  in 
breadth.  Its  climate  is  almofl;  the  fame  as  that  of  Java;  but 
Borneo  is  lefs  mountainous,  and  the  land,  for  twelve  or  fif- 
teen miles,  and  fometimes  more,  from  the  coaft,  is  almoft 
every  where  marfliy.  The  remaining  part  of  the  ifland  is 
fufficiently  fertile,  and  would  be  produ6live  were  not  the 
natives  too  indolent  to  cultivate  the  foil,  and  fonder  of  fearch- 
ing  for  gold  and  diajiionds,  which  they  barter  with  the  Ja- 
V9  ,  vanefe 
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vanefe  for  various  neceffaries  of  life.  The  middle  of  the 
ifland  is  occupied  by  an  exteniive  ridge  of  mountains  called 
the  Cryftal  Mountains,  becaufe  a  great  quantity  of  cn.-llal  is 
found  in  them.  At  the  bottom  of  thefe  mountains  is  a 
large  inland  lake,  which  gives  rife  to  all  the  rivers  that  tra- 
verfe  the  whole  ifland. 

The  real  natives  of  this  ifland  are  the  Biadjoos  or  Dajak- 
kefe,  who  live  in  the  Interior  parts  of  the  countrj'.  The  fea- 
coafi:  is  inhabited  by  a  mixture  of  Malays,  Javanefe,  and  Ma- 
calTars.  It  is  only  of  the  countries  fituated  on  the  coaft  that 
we  have  any  certain  accounts,  for  the  interior  parts  of  the 
ifland  are  as  yet  very  little  known. 

The  greateft  kingdom  in  the  ifland,  and  the  moft  important 
on  account  of  its  conneclion  with  the  Dutch  Eaft  India  com- 
pany, is  that  of  Banjermafling  on  the  fouthern  fide.  The 
great  river  Pontiana,  which  is  navigable  for  fliips  that  draw 
from  twelve  to  thirteen  feet  of  water,  is  exceedingly  conve- 
nient for  trade.  The  fultan  Sufuhunan  Natahalam,  fmce  the 
year  177 1," has  transferred  his  refidence  from  Cagu-Tangie 
to  Martapura,  where  he  caufed  a  large  city  to  be  built,  and 
a  canal  to  be  dug  which  pafTes  through  the  middle  of  it ;  at 
the  fame  time  the  name  Martapura  was  changed  into  Bumie- 
Kintjana.  The  reader  may  from  this  readily  conceive  that 
the  po\ver  of  this  fultan  is  not  inconfiderable.  The  inha- 
bitants of  the  cily,  as  well  as  thofe  who  refide  in  places  at  a 
diftance  from  the  coaft,  are  mahometans,  mixed  with  a  ereat 
many  Biadjoos  or  Dajakkefe,  who  are  pagans.  Thefe  Biad- 
joos, who  inhabit  a  great  many  villages,  the  number  of  which 
is  faid  to  amount  to  784,  are  fubjeft  to  various  petty  princes, 
who  acknowledge  the  fultan  as  their  fuperior.  Of  thefe  Bi- 
adjoos, who  are  the  original  natives  of  the  ifland,  I  fhall 
fpeak  hereafter. 

The  faftorv  of  the  Dutch  Eaft  India  company  is  fituated 
at  the  end  of  the  village  of  Tatas,  or  Banjermafling.  It  con- 
fifts  of  an  oftagonal  fort  furrounded  by  palifades,  which  on 
the  eaft  fide  next  the  river  is  furnifhed  with  three,  and  on 
the  weft,  or  land  fide,  with  two  baftions.  The  produftions 
of  the  country  fought  for  as  articles  of  commerce,  are  pepper, 
gold,  (mo.flly  gold-dufl,  not  very  abundant  in  metal,)  dia- 
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nionds,  canes,  birds-nefts,  wax,  pedra  del  porco,  dragons- 
blood,  and  iron.  For  thefe  the  Dutch  give  in  exchange, 
agates  of  a  longifh  form,  rings  of  red  agate,  different  kinds 
of  coral ;  all  forts  of  Chinefe  articles,  fuch  as  coarfe  porce- 
lain, red  and  other  kinds  of  filk ;  all  forts  of  cotton  cloth, 
clothing  fuch  as  is  worn  by  the  Indians,  various  produ6lions 
of  Java,  and  alfo  opium  :  but  the  laft  mud  be  introduced  pri- 
vately, as  the  ufe  of  it  has  been  ftriftly  prohibited  by  the 
ml  tan. 

Succalana  lies  in  o°  50'  fouth  latitude.  A  little  further 
north  is  the  river  Pontiana,  which,  through  a  great  many 
mouths,  difcharges  itfelf  into  the  fea  under  the  line.  This 
river  at  its  mouth  is  twelve  feet  in  depth,  and  at  high  water 
lixteen,  fo  that  (loops  and  fmall  veflels  can  proceed  to  the 
company's  factory  with  great  eafe.  The  pafl'age  from  the 
mouth  of  the  river  to  the  fa6lory  requires  twelve  hours.  At 
the  diftancc  of  feven  or  eight  miles  from  its  mouth,  the  river 
divides  itfelf  into  two  branches;  the  fouthernmoft  of  which 
flows  through  the  country  governed  by  Pangerang  Jofep,  who 
in  1778  was  raifed  by  the  Eail  India  company  to  he  fultan 
of  Safango  and  Pontiana,  under  the  name  of  Sarief  Abdulla 
Rachmann.  Thefe  two  kingdoms  extend  a  great  way  into 
the  country.  One  of  the  fervants  of  the  company  faw  at 
the  court  of  this  fultan,  one  of  his  vaflals,  the  kingofGaf- 
caro,  whofe  dominions  lay  at  the  diftance  of  upwards  of  a 
hundred  miles;  and  he  was  told  that  in  that  country  there  had 
been  found  feme  pillars,  three  feet  in  height  and  three  in 
breadth,  infcribed  with  European  chara6lers.  If  this  in- 
formation be  corre6l,  the  Europeans  at  fnme  early  period 
muft  have  penetrated  a  confiderable  way  into  the  interior 
parts  of  the  ifland.  The  Society  of  the  Arts  and  Sciences  at 
Batavla  had  hopes  of  obtaining  a  copy  of  thefe  infcriptions, 
by  which  nieans  the  myftery  might  have  been  explained;  but 
hitherto  they  have  been  difappointed. 

Pontiana  and  Safango  produce  excellent  gold,  wax,  birds- 
nefts,  pearls,  fago,  diamonds,  tin,  and  iron,  which  are  bar- 
tered for  provifions  of  all  kinds  and  cotton  cloth,  but  parti- 
cularly rice  and  fait.  Heavy  rains,  accompanied  with  thick 
clouds,  prevail  here  from  the  month  of  November  till  May. 
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It  dcferves  to  be  mentioned,  as  a  meteorological  obfervation, 
that  the  thermometer  here  is  never  lower  than^i',  and  never 
higher  than  94"^. 

Landac  lies  on  the  northern  arm  of  the  river  Pontiana, 
about  feventeen  miles  higher  up,  in  the  latitude  of  0°  35' 
north.  The  Dutch  had  a  refident  here  fo  early  as  a  hun- 
dred and  fifty  years  ago.  After  that  period  their  pofTeffions- 
were  deflroved,  till  the  king  of  Bantam,  to  whom  Landac 
and  Succatana  had  for  many  years  belonged,  made  a  prefeut 
to  the  company  of  ail  thefe  lands  in  the  year  1778 — but 
whether  voluntarily  or  through  compulfion  I  cannot  venture 
to  fay.  This  much,  however,  is  certain,  that  the  Dutch 
after  that  time  confidered  thefe  lands  as  their  property,  and 
the  princes  who  govern  in  them  as  their  vaflals;  built  their 
fort  at  Pontiana,  between  Landac  and  Succatana,  and  ap- 
pointed Pangerang  Saidja  Nata  as  regent  of  the  whole 
diftria. 

The  refidence  of  the  prince  of  Landac  is  fituateJ  on  the 
proje6ling  corner  of  a  mountain,  to  which  there  is  an  afcent 
by  118  fteps.  Two  rivers,  which  are  fo  full  of  rocks  that  no 
kind  of  vefld  can  be  navigated  in  them,  flow  on  the  right 
and  left  of  this  mountain ;  and  as  there  are  other  mountains 
on  each  fide  of  thefe  rivers,  this  place  is  fo  ftrong  by  nature 
that  it  is  impregnable.  It  is  alfo  well  fumilhed  with  artil- 
lery :  befides  feveral  fmall  cannons,  there  are  la  it  two  iron 
guns,  eight-pounders,  one  of  which  has  on  it  the  company's 
arms,  and  the  other  the  Danilh.  It  is  inconceivable  how 
fuch  heavy  mafles  could  have  been  conveyed  to  the  fummit 
of  fo  fteep  a  rock.  In  this  kingdom  there  are  gold  and  dia- 
mond mines  of  confiduable  importance. 

Between  Landac  and  Borneo,  the  moft  northern  kingdom 
of  the  ifland,  and  from  which,  in  all  probability,  the  whole 
country  takes  its  name,  there  are  feveral  fmaller  kingdoms, 
which  are  not  of  great  importance,  but  which  are  not  yet 
fufficiently  known.  Their  regents  are,  in  part,  vafTals  of  the 
fultan  of  Borneo.  A  fmall  trade  is  carried  on  in  thefe  dif- 
tri£ls  with  gold,  diamonds,  canes,  wax,  and  other  articles  of 
the  like  kind,  which  are  given  in  exchange  for  the  produc- 
tions of  Java  3  but  this  traffic  is  of  little  confequence,  and  at 
9  the 
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the  fame  time  uncertain,  becaufe  this  part  of  the  country 
is  inhabited  by  feverai  difcontented  princes  who  hve  by 
piracy. 

Borneo  Is  governed  by  a  fuhan,  who  has  his  rcfidcnce  ia 
this  place,  where  a-confiderable  trade  is  carried  on  with  the 
produftions  of  the  country,  which  are  pearls,  birds-nefts, 
wax,  (laves,  rice,  and  camphor.  The  camphor  of  this  ifland 
is  confidered  as  the  befl,  and  is  preferred  even  to  that  of 
Sumatra.  Houtynn,  a  phvfician  of  Amderdam,  to  whom 
natural  hiftory  is  fo  much  indebted,  and  who,  in  the  Tranf- 
a6tions  of  the  Society  of  Haarlem  *,  has  given  a  defcriptibn 
with  figures  of  the  camphor-tree  from  the  dried  branches, 
tranfmitted  to  him  bv  a  member  of  the  Society  of  the  Arts 
and  Sciences  at  Batavia,  fays :  "  The  camphor  of  Borneo 
and  Sumatra  is  produced  by  a  tree  with  oval,  fliarp-pointed 
leaves  and  large  tulip-like  flowers.  By  thefe  marks  it  is  dif- 
tinguiflied  both  from  the  camphor-tree  of  Japan,  and  from 
the  other  fpccies  of  the  laurel.  A  hundred  weight  of  the 
camphor  of  BoiTieo  cofts  3000,  and  one  of  that  of  Sumatra 
3000  rix-dollars,  but  the  Japanefe  cofts  fcarcely  fifty :  the 
!aft,  however,  is  much  more  volatile  than  the  other  kinds." 
Of  the  camphor  of  Borneo  about  4375  pounds  are  exported 
every  year.  The  articles  imported  are  tin,  cotton  cloth,  and 
all  the  produftions  of  Java  except  rice,  which  is  cultivated 
here  in  great  abundance. 

The  fultan  of  Borneo  lives  in  great  (late,  and  is  more 
feared  by  his  fubjecls  than  that  of  Banjer ;  but  at  the  fame 
time,  according  to  the  accoiuit  of  fome  Engliflimen  who 
frequent  this  part  of  the  coaft  with  fmall  veflels,  and  carry 
hither  cotton  cloth,  which  they  excliange  for  pepper,  he  is 
more  conttant  in  his  friendlhip  and  truer  to  his  engagements. 

Between  Borneo  and  Tidor  lie  the  two  fmall  kingdoms 
of  Balangan  and  Baraoou,  where  birds-nefts,  wax,  Sec.  are 
exchanged  for  Javanefe  productions  and  a  fort  of  coarfe 
cotton  cloth.  Next  comes  Dannuar,  which  is  fubjeft  to  a 
Dato  called  Beginda;  and  a  little  further,  Sammunta,  under 
Dato  Tomongong;  and  Cottee,  which  is  governed  by  a  fultan 
iianied  Adgie  Umut.      Between  the  two  laft  there  are  a 
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great  many  villages,  the  names  of  which  are  unknown.  The 
fame  articles  are  exported  and  imported  here  as  at  Borneo. 
The  next  place  is  Appar  Karrang,  governed  by  the  fultaa 
Thua ;  and  then  Paffier,  the  laft  kingdom,  which  belongs  to 
the  fultan  Annom.  The  articles  of  trade  in  this  country 
are  gold,  birds-nefls,  wax,  and  canes,  which  are  exchanged 
for  the  produ<9:ions  of  Java.  The  inhabitants  of  Paffier  are 
very  few  in  number,  and  therefore  it  has  not  been  poffible 
for  them  to  drive  back  the  Buginefc,  who  have  made  them- 
felves  mafters  of  the  river,  and  at  the  fame  time  of  the  trade. 

Further  fouth  lies  Simpanahan,  which  is  governed  by 
Pangerang*  Prabo.  The  whole  country  from  this  place  to 
the  extreme  boundaries  of  Salatang  belongs  to  the  king  of 
Banjermaffing,  who  poffelfes  alfo  the  great  and  fmall  if! and 
of  Pulu-Lauts.  There  appear  to  be  no  other  kingdoms  in 
the  interior  part  of  Borneo ;  at  any  rate,  if  there  are,  they 
are  not  known.  The  inhabitants  of  the  mountains  bring 
the  produ<Stions  of  their  lands,  and  their  different  articles  of 
manufafture,  to  the  neareft  part  of  the  coaft  for  fale. 

I  (hall  now  lay  before  the  reader  what  I  have  been  able  to 
learn  refpefting  the  Biadjoos  or  Dajakkefe,  who  for  the  moft 
part  inhabit  an  extenfive  diftrift  in  the  interior  part  of  the 
country  on  the  weft  fide  of  the  river  Banjer.  The  Biadjoos 
are  of  large  ftature  and  well  built.  Their  women  are  faid  to 
be  fair  and  handfome ;  but  they  never  bring  them  to  Banjer, 
or  any  other  of  the  places  where  they  trade.  The  drefs  of 
the  Biadjoos  has  a  great  refemblance  to  that  of  the  Malays. 
Their  women,  and  even  the  wives  of  their  princes,  go  naked 
to  the  middle,  and  in  general  have  nothing  around  their 
body  but  a  (liort  gown.  The  men  paint  their  bodies  with 
figvires  of  various  kinds,  as  is  the  cafe  among  the  other  na- 
tives of  the  ifland  and  throughout  all  India.  They  come  to 
Banjer  to  fell  their  gold,  canes,  and  rice,  for  which  they  re- 
ceive in  exchange  coarfe  Chlnefe  porcelain,  copper  and 
earthen  vefiels,  or  tampayangs,  on  which  are  reprefented 
dragons,  fnakes,  and  other  figures  fuited  to  their  tafte. 

Their  marriages  are  accompanied  with  fome  very  fingular 

*  Pangerang,  dato,  kiey,  radeen,  and  other  terms  of  the   like  kind, 
I    are  %yords  which  exprefs  different  degrees  of  dignity. 
I  ceremonies. 
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ceremonies.  When  a  bachelor  has  conceived  an  attachmetit 
for  a  young  woman,  he  employs  fome  female  to  afk  her  in 
marriage  from  her  parents ;  but  he  is  fare  of  receiving  a  de- 
nial unlel's  he  has  given  a  proof  of  his  courage  by  cutting  off 
the  head  of  an  enemy.  If  his  offer  is  accepted,  he  carries  to 
his  bride  a  prefcut,  which  confifts  of  a  male  or  female  flave, 
two  dredes,  and  a  water-pot,  on  which  fome  of  their  favourite 
figures  are  reprefented.  When  the  wedding-day  arrives,  the 
bride  and  the  bridegroom  each  give  an  entertainment  at  their 
houfes  J  at  the  conclufion  of  which  the  bridegroom,  in  his 
tefl  apparel,  is  condu6ted  to  the  relidence  of  the  bride, 
where  he  finds  at  the  door  one  of  her  relations,  who  fmears 
ever  him  the  blood  of  a  cock  which  has  been  killed  for  that 
purpofe;  and  the  fame  ceremony  takes  place  in  regard  to  the 
bride,  with  the  blood  of  a  hen.  Thev  then  prefent  to  each 
other  their  bloody  hands  5  but  it  is  confidered  as  a  bad  omen 
if  the  blood,  in  confequence  of  this  joining  of  hands,  fpirts 
out  too  far  around  them.  The  new-married  couple  then  re- 
main together,  and  the  whole  folemnity  ends  with  a  fecond 
entertainment.  When  the  wife  lies-in,  the  hufband  afTumes 
the  office  of  nurfe,  and  no  other  care  is  ufual  on  this  occafion 
than  that  one  of  their  conjurers,  whom  they  call  haliayi, 
gives  the  newly-delivered  woman  fome  medicines,  amidfl 
finging,  and  beating  on  certain  inftruments  named  gindafig. 
If  the  wife  die,  the  hufband  cannot  enter  again  into  the  mar- 
tied  flate  until  he  has  cut  off  the  head  of  fome  individual  of 
another  nation,  and  thereby  avenged  the  death  of  his  wife. 

When  a  Biadjoo  dies,  the  body  is  put  into  a  coffin,  and 
iept  in  the  houfe  until  all  the  remaining  males  of  the  family, 
father,  fon,  and  other  near  relations,  have  purchafed  a  flave ; 
who  is  to  be  beheaded  on  the  day  when  the  body  is  burnt,  in 
order  that  he  may  attend  the  deceafed  in  the  other  world. 
Before  this  unfortunate  wretch  is  butchered,  it  is  earneftly 
recommended  to  him  to  be  faithful  to  liis  maffer  on  the  other 
fide  of  the  grave.  The  aflies  of  the  burnt  body  are  afterwards 
coIle6led  in  one  of  the  above-defcribed  water-pots,  and  the 
pot,  together  with  the  head  of  the  fiave  who  has  been 
ftrangled,  is  dcpofited  in  a  fmall  edifice  or  tomb  built  for 
that  purpofe.     A  year  often  elapfes  before  the  relations  of 
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the  dcceafed  are  in  a  condition  to  purchafe  a  flave  to  fervc 
him  in  the  next  world. 

Their  houfes  are  conftruclcd  of  boards  joined  together, 
and  have  neither  windows  nor  partitions  except  that  which 
ieparatcs  a  fmall  corner  for  fleeping  in.  The  whole  tamiiy 
refide  together  along  with  their  flaves,  forming  in  the  whole 
fometimes  a  hundred  perfons.  They  have  nothing  to  afford 
them  liuht  but  a  thin  piece  of  pine-wood,  which  burns  no 
longer  than  till  about  cIo;ht  in  the  eveninsr.  Over  their  doors 
thev  fufpend  the  heads  which  thev  cut  off  in  their  fkirmiflies, 
and  often  while  thev  are  Itill  bloody.  Whenever  they  con- 
ceive a  dcfire  of  difplaving  their  courage  by  cutting  off  heads, 
they  fet  out  on  an  expedition  for  that  purpofe.  On  fuch  oc- 
cafions,  the  perfon  who  wifhes  to  gratify  his  bloody  intention 
makes  known  his  defign  to  his  friends  and  relations,  who  de- 
liberate with  him  on  the  means  to  be  purfued,  and  who  ac- 
company him,  together  with  their  dependants  and  llave.<;. 
They  then  proceed,  in  great  fecrecy,  to  the  river  Banjer,  and 
lie  in  wait  for  fome  fmall  veflel  belonging  to  Banjer  fiflier- 
men,  whom  they  either  furprife  in  the  night-time  or  attack 
and  carrv  awav  in  the  open  day.  0\\^  or  perhaps  two  of 
thefe  unfortunate  captives  are  then  defined  to  become  a  fa- 
crificc  to  their  infatiable  rage  for  murder. 

When  theDajakkefc  bring  home  a  head,  the  whole  village, 
men,  women,  and  children,  teftify  their  fatisfaction  by  every 
demonftration  of  joy.  People  who  beat  on  gongs*  are  ita- 
tioned  in  a  row  in  the  flreet  to  conduct  the  conqueror,  with 
the  head  in  his  hand,  to  his  own  houfe,  where  he  is  received 
by  all  the  women  prefent,  who  dance  around  him.  Wheo 
he  approaches  the  door,  he  finds  where  the  gongs  ceafe  a 
cufliion  placed  for  him,  on  which  he  fits  down,  and  xvhere 
the  head  is  taken  from  him  by  the  women.  The  fortunate 
head-hunter  receives  prefents  from  all  the  company,  who 
dance  and  afterwards  partake  of  a  repafl.  At  the  fame  time 
fome  food  is  thruft  into  the  mouth  of  the  head,  and  a  little 
drink  is  poured  into  it;  after  which  it  is  hung  up  as  a  per- 
petual trophy  of  viclorv. 

*  The  g'lng  is  a  kind  of  rnuhcal  infirument  of  copper. 
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Tlicfe  people,  however,  before  they  undertake  expeditions 
of  this  kind  in  qneft  of  Banjerefe  heads,  always  endeavour  to 
deduce  feme  omen  of  good  or  bad  fortune  from  the  flight  of 
a  kind  of  hawk '.  With  this  view  they  entice  the  bird  to 
perch  on  the  grround,  by  ftrewing  rice  on  it,  and  by  other 
means ;  and  if  he  wheels  round  when  he  rifes,  and  difappears 
in  the  clouds,  or  flies  toward^;  that  quarter  to  which  they  in- 
tend to  proceed,  they  confider  it  as  a  fign  of  good  fo  tune, 
and  they  fet  out  with  frefh  courage  :  but  if  the  bird  direfts 
its  flight  towards  a  quarter  oppofite  to  that  to  which  they 
wifli  to  go,  they  defer  the  expedition  till  a  more  favourable 
opportunity.  It  often  happens  that  they  muft  wait  two  or 
three  davs  before  fuch  a  feathered  prophet  appears  to  inform 
them  when  they  are  lo  expert  good  fortune. 

The  Biadjoos  have  fcarcely  any  form  of  government,  and 
no  written  laws.  If  a  perfon  is  accufed  of  theft,  and  if  fuffi- 
cient  proof  cannot  be  adduced  againft  him,  the  culprit  and 
the  accufer  are  carried  before  one  of  the  oldeft  inhabitants. 
An  earthen  pot  with  afhes  and  water  is  placed  on  the  ground, 
and  a  bit  of  wood,  on  which  are  depoflted  two  fmall  copper 
buttons,  is  laid  acrofs  the  pot.  After  an  oath  has  been  ad- 
miniftered  to  each  of  the  parties,  the  bit  of  wood  is  turned 
round  in  fuch  a  manner  that  the  buttons  fall  into  the  water; 
the  accufed  and  the  accufer  muft  tlren  each  draw  one  of  the 
buttons  from  it,  and  he  whofe  button  appears  as  if  fcoured, 
and  rendered  white  by  the  afhes,  gains  the  procefs. 

It  is  faid  that  the  Biadjoos  have  fome  idea  of  a  Supreme 
Being;,  to  whom  they  addrefs  prayers  under  the  name  of 
Dewatta ;  and  as  they  believe  that  this  Dewatta  not  only 
created,  but  ftill  preferves  and  rules  the  world,  they  requeft 
him  to  grant  them  happinefs  and  profperlty.  Rcfpecling 
the  notions  which  they  entertain  of  this  deity,  and  the  par- 
ticular worfliip  thev  pay  to  him,  I  can  give  no  further  ac- 
count. If  we  may  judge  from  the  character  of  thefe  people, 
their  deity  muft  be  a  gloomy  and  revengeful  being :  no  na- 
tion on  the  earth  have  a  greater  propenfity  to  murder  and 
revenge. 

When  a  married  woman  commits  adultery,  and  is  dif- 

*  Falco  Milvus- 
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covered  by  her  hufband,  the  latter  never  makes  any  attempt 
againft  the  adulterer,  but  contents  himfelf  with  putting  to 
death  two  or  three  of  his  flaves ;  after  which  he  imagines 
himfelf  freed  from  all  fliame.  The  woman,  on  the  other 
hand,  is  punifhcd  merely  with  words,  but  fometimes  with 
blows.  Do  not  a  people,  \vhofe  conduct  is  regulated  by 
fuch  laws,  deferve  pity?  Revenge,  fuperftition,  avarice,  and. 
a  fpirit  of  plundering,  are  often  umong  civilifed  as  well  as 
uncivilifed. nations  the  ftrongeft  incitements  to  afts  of  cruelty 
and  murder:  but  the  Biadjoo,  who  attacks  only  poor  de- 
fencelefs  beings,  and  carries  about  their  heads  as  trophies  of 
his  courage;  who  never  attacks  his  enemy  himfelf,  but  en- 
deavours to  be  avenged  by  putting  to  death  innocent  flaves, 
certainly  furpafl'es  in  cruelty  the  ravenous  animal  that  de- 
vours others  only  to  appeafe  its  hunger.  Let  us  hope,  for 
the  honour  of  humanity,  that  a  good  deal  in  this  Imperfect 
relation  may  be  exaggerated. 

The  Biadjoos  are  unacquainted  with  polvgamy.  When  a 
man  wiflies  to  feparate  from  his  wife  in  confequence  of  her 
having  been  guilty  of  fome  crime,  he  retains  her  clothes  and 
ornaments,  and  caufes  her  to  pay  befides  a  fine  amounting 
to  about  thirty  rials.  After  this,  each  party  may  again  marry. 
Xhefe  people  acknowledge  the  fultan  of  Ean^r  as  their  fo- 
vereign,  and  pay  him  yearly  a  fmall  tribute  in  gold  duft  of 
the  value  of  twenty  rials. 

The  principal  part  of  our  information  refpeclino-  thefe 
people  was  obtained  from  a  Mr.  Palm,  who  made  a  joumev 
from  Pontiana  to  Landac  in  the  year  1779  on  bufinefs  of  the 
Dutch  Eaft  India  company,  and  who,  on  this  occafion,  pe- 
netrated a  confiderable  way  into  the  country.  At  Landac 
he  paid  a  vifit  to  the  gold  and  diamond  mines.,  and  on  his 
return  had  the  good  fortune  to  get  into  his  poireffion  an 
orang  outang  of  the  largcll:  kind,  which  is  properly  a  native 
of  this  ifland.  As  this  animal  has  been  defcribed  in  the 
Traufaclions  of  the  Society  for  promoting  the  Arts  and 
Sciences  at  Batavia,  I  fliall  fay  nothing  further  of  it  *,  and 

*  For  a  defctiptlon  of  this  animal  from  the  above  Trsnnftions.  lie  the 
Philofophical  Magazine,  Vol.  I.  p.  225- 
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proceed  to  give  the  reader  fome  account  of  the  diamond  and 
gold  muics. 

In  workiny;  the  diamond  mines  great  care  is  required  to 
examine  the  ground  intended  to  be  duir.  The  places  where 
diamonds  are  to  be  found  mav  be  known  bv  certain  fmali 
liints,  generally  of  a  black  colour^  which  lie  on  the  furfacc, 
and  alio  by  the  yellow  colour  of  the  ftonv  foil.  The  furelt 
method,  however,  is  to  follow  the  dire(5lions  of  the  people 
who  refide  in  the  neighbourhood  of  thefc  mines,  and  to 
whom  fuperftition  afcribes  the  fame  wonderful  power  a?  the 
fo  called  divining-rod  of  the  Europeans  was  fuppofcd  to  pof- 
I'efs  formerly.  It  is  faid  that  at  certain  periods  of  the  day, 
fuch  as  four  o'clock  in  the  morning,  twelve  at  noon,  and 
four  in  the  afternoon,  they  have  the  faculty  of  feeing  the  re- 
flection or  fhining  of  the  diamonds  ih rough  the  earth.  Thefe 
mountaineers  point  out  to  the  diamond-miners  a  certain  fpot 
where  they  ought  to  dig ;  but  they  receive  no  payment  till  it 
a6lually  appears  that  it  contains  diamonds.  A  pit  about  fix 
feet  fquare  is  then  made  in  the  place  with  a  kind  of  pick-axe, 
for  in  fuch  ftony  ground  fliovels  and  fpades  cannot  be  em- 
ployed. The  earth  when  loofened  is  taken  up  in  bafKets, 
formed  into  heaps,  and  afterwards  Hfted  by  people,  who  (it 
in  water-pits  dug  for  the  purpofe,  firft  with  coarfe  and  thei^ 
with  finer  fieves.  The  remaining  iimd  is  then  waflien  with 
the  water,  amidft  which  the  labourers  fit  and  examine  it  once 
more.  If  nothing  js  found,  the  ftones  and  earth  are  thrown 
on  one  fide;  but  if  any  diamonds  appear,  the  overfeer,  who 
is  always  prcfent,  watches  with  great  care  till  the  good  ftones 
are  collected  and  formed  into  a  heap.  The  workmen  receive 
but  very  moderate  pay  for  their  labour.  All  thofc  fiones 
that  wci^j^h  above  five  carats  nmft  be  immediately  delivered 
to  the  fovercign  prince  or  the  fultan.  But  this  law  is  made 
only  for  the  fi.mple,  as  nothing  is  eafier  than  to  fwallow  fuch 
itones,  and  in  that  manner  to  carry  them  away. 

The  mines  are  dug,  in  a  perpendicular  dire«Stion,  fome- 
times  to  the  depth  of  ten  fathoms.  The  labourers,  however, 
are  totally  unacquainted  with  the  art  of  mining,  and  there- 
fore when  the  leafi:  difficulty  occurs  they  are  entirely  at  a 
lofs.     The  fides  of  the  pits  are  prevented  from  falling  in  by 
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bundles  of  rice-ftraw  and  pieces  of  wood  placed  in  a  crofs 
dire6tion ;  but  fuch  accidents  often  happen,  particularly  in 
the  time  of  violent  ftorms.  As  they  are  incapable  of  freeing 
the  pits  from  water  during  heavy  rains,  they  are  prevented 
from  working,  and  muft  fufpend  their  labour  till  the  weather 
becomes  dry.  The  molt  produclive  diamond  mines  are  at 
Ambauwimg,  beyond  ^Nlolueco,  in  the  diftrift  of  Eanjcr- 
inaflinof,  and  at  Landac  and  Pontiana.  Befides  thefe  mines, 
which  lie  amonsf  the  mountains,  diamonds  are  fought  for 
alfo  on  the  banks  of  various  rivers ;  but  thofe  who  follow  this 
occupation  have  fo  little  fuccefs,  that  ten  or  twelve  men  will 
dig  and  fearch  fometimes  a  whole  month  before  thev  find 
diamonds  to  the  value  of  twenty  Spanifh  rials. 

In  rccrai'd  to  the  gold  mines,  the  ignorance  of  the  natives 
refpe6ling  every  thing  that  relates  to  mining  is  fo  great,  that 
little  advantage  is  derived  from  them,  though  they  are  fup- 
pofed  to  be  ver\'  rich.  In  Banjermafling  the  gold  is  found 
at  the  depth  of  about  three  fathoms;  the  veins  properly  fo 
called  are  of  a  reddilh  kind  of  marl.  At  Landac  the  ore  is 
found  at  the  depth  of  about  ten  feet,  and  the  workmen  muft 
dig  till  they  come  to  a  cruft  which  has  almoft  the  appear- 
ance of  rotten  v/ood.  Until  this  vein,  which  is  called  the 
covering  of  the  mine,  be  found,  there  are  no  liopes  of  meet- 
ins;  with  jrold. 


II.    jMcthod  of  prcfervhig  Birds  and  fmall   Quadrupeds  hy 
means  of  Ether.     By  C.  Chaptal. 

JL  HIS  method  of  preparing  all  kinds  of  animals  for  ca- 
binets is  exceedingly  fimple,  and  fo  certain  in  its  effeft  that 
C.  Chaptal  never  found  it  to  fail  in  a  finglc  inftance.  It  is 
as  follows : — The  matter  contained  in  the  bowels  of  the  ani- 
mal muft  be  evacuated,  either  by  gradually  preffinsr  the  body 
towards  the  redtum,  or  by  injecting  fome  liquid  which  may 
remove  every  thing  that  Itands  in  its  wav.  After  this  opera- 
tion, the  end  of  the  re6lum  is  to  be  tied  with  a  thread,  and 
ether  to  be  injected,  with  a  proper  inftrument,  into  the  body 
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through  the  mouth  or  bill ;  and  when  the  bowels  have  been 
filled  with  it,  the  animal  is  to  be  hung  up  by  the  head.  One 
of  the  eves  mud  then  be  fcoopcd  out,  and  the  brain  extraftcd  : 
after  which  the  head  is  alfo  filled  with  eilier,  wliich  muft  be 
prevented  from  cfcaping  by  plugging  up  the  eye-hole.  On 
the  fecond  or  third  dav  the  injc6};ing  of  ether  is  to  be  repeated, 
and  this  procefs  is  to  be  continued  till  the  animal  be  com- 
pletely dried. 

While  the  animal  is  gradnallv  drying,  care  muft  be  taken 
to  give  to  the  body  its  proper  pofition,  and  as  foon  as  it  is 
completely  deficeated  it  may  be  put  up  without  further  care 
or  any  other  preparation.  A  fmall  female  papajay,  prepared 
according  to  this  method  in  the  year  1782,  was  loft  behind 
the  (lielves  of  a  library,  and  remained  there  two  years  with- 
out its  folidity  or  form  being  in  the  leaft  changed.  This  pro- 
cefs for  prcferving  animals  feems  to  be  attended  with  con- 
fiderable  advantages.  C.  Fouchy,  of  Montpellier,  fays 
C.  Chaptal,  who  has  made  ornithology  his  particular  ftudy, 
recommended  fpirit  of  wine,  a  few  years  ago,  for  ihe  fame 
purpofe ;  but  as  foou  as  the  fpirit  of  this  liquid  has  evaporated, 
the  remaining  aqueous  part  promotes  corruption  in  a  very 
great  degree ;  whereas  ether,  by  its  evaporation^  carries  with 
it  not  only  its  own  aqueous  particles,  but  thofe  alfo  which  it 
abforbs  from  the  body.  Befides,  this  method  neither  deftroys 
the  form  of  the  animal  nor  tarniflies  the  fplendour  of  tiie 
feathers  or  hair,  and  is  exceedingly  cheap:  one  ounce  of  ether 
is  in  general  fufficient  for  a  fmall  bird,  A  large  papajay  re- 
quired only  one  ounce  and  a  half.  As  the  procefs  is  attended 
with  fo  little  expence,  it  may  be  ufed  for  animals  of  a  con- 
fiderable  fize. 

C.  Chaptal  remarks,  that  in  regard  to  animals  which  have 
been  wounded,  and  on  that  account  have  apertures  in  their 
bodies  which  cannot  be  fhut  fo  well  as  the  natural  apertures, 
the  procefs  is  more  difficult,  and  attended  with  greater  trouble, 
as  they  are  lefs  capable  of  containing  the  ether.  Such  ani- 
mals, therefore,  muft;  be  chofen  for  preCervation  as  have  died 
a  natural  death,  or  as  have  been  killed  by  being  ftrangled. 
The  procefs  will  be  performed  footer  or  more  flowly  accord- 
6  ing 


"Nezu  Injlrument  far  Trepamilng..  Jicy 

ing  as  the  weather  is  more  or  lefs  f;ivoarable  for  drying  the 
body.  The  procefs  of  drying  might  perhaps  be  a  little 
fhortened  by  the  application  of  artiiicial  heat. 

The  theory  of  this  procefs,  as  C.  C-haptal  thinks,  is,  that 
the  ether,  while  it  evaporates,  volatiUfes  the  moifture  in  the 
animal  body,  by  thefe  means  effects  a  gradual  deficcationj 
and  thus  removes  the  only  caufe  of  corruption. 


III.  Defcript'ion  of  a  ne-jj  Infrnmcnt  for  Trepanning,  invented 
hy  Mr.  John  Rodman,  Surgeon  in  Paijley.  Comnmni-' 
cated  hy  the  Ini'cntor, 

X  HE  operation  of  trepanning  muft  be  confidercd  a  very 
important  one  in  furgery,  both  on  account  of  the  dano-ers 
with  which  it  is  often  attended,  and  the  beneficial  effects 
which  follow  the  faccefsfiil  performance  of  it.  The  danger 
and  accidents  which  attend  this  operation  arife  partly  from 
the  imperfeftion  of  the  inftruments  employed,  and  partly 
from  want  of  dexterity  in  the  operator. 

To  manage  the  inftruments  now  in  ufe  for  trepanning  with 
neatnefs  and  facility,  would  require  a  degree  of  mechanical 
dexterity  which  falls  to  the  lot  of  few.furgeons  :  yet  furgeons 
the  moft  inexperienced,  and  unaccuftomed  to  operations  of 
any  kind,  are  often  neceffarily  called  upon  to  perform  this 
operation. 

The  trepan  is  allowed  by  the  greater  number  of  furgeons 
to  be  a  dangerous  inllrument,  and  the  ufe  of  the  trephine, 
though  more  generally  employed,  has  been  fometimes  fol- 
lowed by  fatal  accidents. 

The  chief  objeftion  to  the  more  general  ufe  of  the  trepan 
feems  to  arife  from  the  chance  of  its  paffing  fuddenly  in  upon 
the  brain  towards  the  end  of  the  operation.  To  avoid  fuch 
an  accident,  the  celebrated  profeffor  of  anatomy  at  Edinburgh 
fays,  in  his  lc6lures,  that  it  might  be  as  well  to  begin  the 
operation  with  the  trepan,  and  to  finifli  it  with  the  trephine. 
But,  whichever  of  thefe  inftruments  be  employed,  there  is  ftill 
a  ri(k  of  the  bone  being  unequally  cut :  for,  if  the  inftrument 
be  held  in  the  fmallell  degree  to  one  fide  during  the  opera- 
tion^ 
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tion,  the  bone  at  that  fide  to  which  it  is  mod  inclined  will 
fooneft  give  way,  and  conrequently  the  brain  may  be  injured 
before  the  furgeon  is  apprilcd  of  it.  Such  accidents,  it  is 
well  known,  have  frequently  happened.  Sometimes,  too, 
the  centre-pin,  from  agitation  or  inattention  of  the  furgeon, 
has  been  left  in  the  indrumcnt  to  the  end  of  the  operation, 
and,  after  paffing  through  the  bone,  has  perforated  the  brain. 

Befides  thefe,  and  feveral  other  obvious  objections,  the 
number  of  ncceffary  auxiliary  inilruments  fufficiently  evinces 
the  propriety  of  attempting  to  fimplify  and  improve  the  pre- 
fent  mode  of  operating. 

The  manner  of  perforating  the  (kull  bv  the  inflruments 
now  in  ufe  is,  firft,  with  the  perforator,  to  make  a  fmall  hole 
in  the  bone  of  a  fufficient  depth  to  receive  the  centre-pin  of 
the  faw,  then  to  apply  the  inftrument,  and  to  continue  faw- 
ing  till  the  groove  is  deep  enough  to  preferve  the  inltrument 
itcadily  without  the  centre-pin  :  the  inftrumcnt  then  is  with- 
drawn, and  the  pin  removed  by  means  of  the  key.  The 
furgeon  now  proceeds  to  finifli  the  operation,  and,  having 
replaced  the  inftrument,  works  through  the  bone  with  the 
greated  caution,  taking  care  to  withdraw  and  replace  the 
inftrument  from  time  to  time,  in  order  not  only  to  clear 
away  the  duft  that  fills  up  the  teeth  of  the  fav/,  but  to  dif- 
cover  whether  tl>c  porti:'-n  of  bone  to  be  removed  is  nearly 
feparated. 

By  this  way  of  operating  it  is  evident  a  coivadcrable  por- 
tion of  the  time  is  taken  up  even  in  preparing  for  the  opera- 
tion, beiide  what  is  loft  daring  the  courfo  of  it.  To  fave  time 
in  this,  as  in  every  other  operation,  muft  be  confidered  as  a 
matter  of  great  confequence  both  to  the  patient  and  furgeon. 
"With  a  view  to  iliow  hove  this  may  be  accompliflied,  it  will 
be  necefl'ary  to  mention  in  v.hat  manner  the  operation  may 
be  conducted  with  the  inftrument  now  to  be  propofed. 

The  patient  being  prepared  for  the  operation,  and  the  in- 
ftrument applied,  as  in  the  plate,  care  muft  be  taken  to  make 
tlie  fawincr-tccth  voimd  the  whole  circumference  touch  the 
furface  of  the  bone  equally.  This  can  eafilybedone;  for,- 
though  the  inequality  of  the  bones  on  Vvhich  the  inftrument 
is  placed  be  fuch  as  to  prevent  the  faw  from  acting  on  all 

points 
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points  of  the  circle  alike,  one  or  other  of  the  legs  may  be 
lengthened  or  fliortened  at  pleafure,  by  means  of  the  fetting 
fcrews ;   and  in  this  manner  ii  may  be  made  to  lit  exactly. 

The  next  ftep  of  the  operation  is,  to  cut  the  pericranium 
with  one  or  two  turns  of  the  inftrument,  and,  if  necefl'arv, 
that  portion  of  the  membrane  within  the  circle  of  the  faw 
may  be  removed  with  the  fingers.  The  fawing  is  now  begun 
by  turning  the  handle  with  one  hand,  and  holding  the  in- 
Itrument  firmly  with  the  other.  Ihus  the  bone  may  be 
cut  ver\'  quickly ;  and  if  the  furgeon  with  to  proceed  cau- 
tioufly  towards  the  end  of  the  operation,  he  may  then  work 
the  inftrument  in  the  manner  of  the  trephine,  which  can  be 
done  by  grafping  the  handle  with  one  hand,  and  fupporting 
the  frame  as  before  mentioned. 

The  fimplicity  of  the  inftrument,  and  the  mode  of  ope- 
rating with  it,  will  be  better  underftood  by  the  following 
defcription : 

A,  A,  the  handle,  (Plate  VII ;)  B,B,  the  axle,  pafling 
through  D,  the  upper  part  of  the  frame;  and  C,  the  crofs- 
band.  E,E,E,  the  fides  of  the  frame;  F, F, F,  the  feet  or 
refts,  which  flide  in  the  fides  of  the  frame  K,  K,  K,  and  are 
faftened  with  thumb-fcrews  l^,  l^;  G,  the  cutting-head,  fixed 
on  the  end  of  the  axle;  H,  a  collar  which  Aides  upon  the 
axle,  and  can  be  made  fall  upon  it  with  the  thumb-fcrew  a. 

The  fliding-collar  may  be  ufed  with  advantage  when  the 
furgeon  is  afraid  of  plunging  the  head  of  the  inllrument  into 
the  brain*during  the  operation ;  for,  bv  fixing:  it  at  a  certain 
diftance  above  the  crofs-baud,  it  will  reft  upon  it,  foom-r  or 
later,  according  to  the  intention  of  the  operator,  and  prevent 
the  inftrument  from  pailing  deeper  until  the  collar  be  fliifted. 
For  this  reafon,  as  well  as  the  fiiperiority  of  the  inftrument 
in  general  to  thofc  in  common  ufe,  it  is  particularly  recom- 
mended to  furgcons  who  may  have  frequent  orcafion  to  per- 
form this  operation  on  board  a  fliip  at  Tea. 
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IV.  Olifa''vation$  on  the  Economical  life  of  the  "Ranunculus 
aquat'ilis ;  ivith  IntroduBory  Hemarks  on  the  acrimonious 
ajul  poifoTious  Quality  of  Jhme  of  the  Engli/h  Species  of 
that  Genus.     By  RiCHAliD   PuLTENEY,  M.D.F.R.S. 

a7id  L.  S.  * 
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'OTH  ancient  and  modern  \Viite.rs  on  Botany  and  the 
Materia  Medica  agree,  pretty  uniformly,  in  attributing  to 
many  fpecies  of  the  genus  Ranunculus  a  corroiive  and  poi- 
fonous  quality.  In  fevcral  it  abounds  in  fuch  a  degree  as, 
when  applied  externallv,  in  a  recent  ftate,  to  excite  vefica- 
tioiTs,  and  ulceration  of  tlie  parts,  frequently  of  a  malignant 
and  gangrenous  nature  ;  and,  when  taken  inwardlv,  to  prove 
poifonous  and  flital,  by  inducing  vomit'uifi;,  inflanunation  of 
the'llomach,  with  the  ufual  confequences  of  acrid  poifons. 
Thefe  qualities  are  particular!)-  nianifeft  in  the  recent  plant, 
while  in  its  higlieft  vigour  before  flowering;  and  more  in- 
tenfely  in  the  germen  of  the  flower  itfelf,  and  in  the  petals 
of  fome. 

The  poifonous  fpecies,  that  are  indigenous,  and  common 
m  England,  are,  the  Raminculus  Flavimula^  or  LefiTer  Spear- 
v.'ort  5  R.  bulbofus,  bulbous-rooted  Crowfoot ;  R,  acris,  up- 
right Crowfoot ;  R.fccleratus,  JNIarfh  Crowfoot ;  R.  arvenjis. 
Corn  Crowfoot;  and  the  R.  aquatilis,  or  Water  Cvowfoot, 
according  to  the  report  of  various  authors.  Of  thcfe  the 
Flammula,  hulbofus,  a ndyaVt:?'^/Mi^j  are  judged  to  be  the  moft 
acrimonious. 

Before  the  introduction  of  Cantharides,  the  acrid  Rnnun-, 
culi  were,  all  in  their  turn,  ufed  as  velicatories ;  and  Haller 
tells  us  t,  the  R.  Flammula  is  ftill  in  ufe  as  fuch  in  fome  parts 
of  France.  Gilibert  affures  us  %  that  the  R.  hulhofus  veficates 
with  lefs  pain  than  the^iVc-^,  and  has  no  effccl  on  the  urinary 

*  From  the  'trayifaciions  of  the  Lin>uenn  Socifty,  Vol.  V. 

f  See  the  Enumeratio  Slirpium  and  Hijloria  Stlrpium  Hel'-jetl^,  in 
which  much  fatisfaftory  information  is  collcfted  refpecting  the  properties 
of  this  genus  of  plants ;  and  for  which  the  author  has,  with  his  ufual 
candour  and  accuracy,  quoted  all  his  authorities. 

t  Plants  rar.'orts  L:thua;iiir,  No.  331. 
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paflages.  He  gives  it  therefore  a  decided  preference  as  an 
epifpaftic.  Other  authors  allow  thefe  quaUties  in  the  jR^:- 
nu7iculi,  and  that  they  are  quicker  than  Cantharides  in  their 
veficating  eftefli;  but  fay,  that  all  thefe  advantages  are  more 
than  balanced  bv  the  greater  uncertainty  of  their  a6lion  on 
the  fkin,  and  their  frequently  leaving  ill-conditioned  ulcers, 
of  which  Murray  and  other  writers  have  recorded  inftances*. 
Neverthelefs,  the  Ranunculi  were  employed  in  local  fpaf- 
modic  complaints  and  in  fixed  pains,  and  not  unfrequently 
in  cataplafnis  to  the  wrifts  in  intermitting  fevers.  Crowfoot 
is  known  alfo  to  have  been  one  of  the  ingredients  in  Plun- 
ket's  epithem  for  cancers. 

The  acrimony  of  thefe  plants  is,  however,  of  fo  volatile  a 
nature,  that,  even  in  the  moft  virulent,  it  is  wholly  ditHpated 
in  drying;  fo  that,  in  the  form  of  hay,  they  appear  to  be 
harmlefo,  and  nutritive  to  cattle.  It  is  alfo  inftantly  expelled 
in  deco6lion,  probably  in  all  the  fpecies ;  at  leaft,  Murray  in- 
forms us,  that  the  fhepherds  of  Morlachia  eat  even  the  R.fce- 
Icralus,  as  a  culinar)-  plant,  after  boilintr  it :  the  R.  aurico- 
■mus,  and,  as  feveral  authors  allure  us,  the  R.  repens^  are  fo 
delUtute  of  acrimony  as  to  be  wholly  inoffenfive,  and  even 
worthy  of  a  place  among  oleraceous  plants. 

The  Ranunculi  give  out  this  quality  wholly  in  difiillation : 
the  water  of  the  R.  fccleratus,  by  the  experiments  of  Tile- 
bein,  as  recorded  in  the  fecond  volume  of  the  Chemical  An- 
nals, is  acrimonious  in  an  intenfe  degree,  and,  when  cold, 
depofits  cryftals  which  are  fcarcely  folujble  in  any  me-  "-uum, 
and  are  of  an  inflammable  nature  f.  The  diftilled  water  of 
the  R.  Flamynuldj  or  Leffer  Spearwort,  as  we  are  informed 
by  Dr.  Withering,  is  an  emetic  more  inftantaneous,  and  lefs 
ofFenfive  during  its  a6lion,  than  white  vitriol;  and,  as  if  Na- 
ture had  furnifhed  an  antidote  to  poifon  from  among  poifons 
of  its  own  tribe,  is  to  be  preferred  in  promoting  the  inftant 
cxpullion  of  deleterious  fubftances  from  the  ftomach. 

In  the  experiments  of  the  Pan  Succus,  even  in  the  im- 
proved edition  by  Schreber,  after  the  obfervations  and  re- 
newed trials  of  Kalm,   Gadd,  Bergius,  and  Laftbohm,  made 
upon  horned  cattle,  goats,  flieep,  horfes,  and  fwine,  all  the 
*  A/^'arai.  Mcuxum.  \v,  S7.  f  F^ge  313. 
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fpccics  of  Ranunculi^  with  which  trials  were  made,  except 
the  R.  atiricomus,  were  rcje<?tcd  by  the  horned  cattle ;  and  it 
is  w-eli  known,  that  while  our  meadows  and  paftures  are 
eaten  bare  of  other  vegetables,  the  Jx.  acrh  and  R.  bulbofus, 
which  are  but  too  plentil'ul,  are  left  untouched  :  neither  do 
cattle  willingly  eat  the  R.  rcpens,  although  it  is  not  wholly 
rejected  by  horfes,  flieep,  and  goats. 

The  R.  Flammula,  according  to  the  above  experiments, 
was  eaten  onlv  by  horfes,  to  which  animal  it  is  there  faid  to 
be  very  grateful ;  whereas  the  R.  auricomus,  eaten  by  all  the 
rell,  (except  that  fwine  choofe  only  the  roots,)  was  rejected 
by  horfes.  The  R.  fceleratus,  which  is  fuppofed  to  be  the 
Herba  Sarchjila  of  DIofcoridcs,  was  touched  by  goats  alone ; 
the  R.  biilbojus  only  by  the  latter,  though  it  is  well  known 
in  England  that  hog's  are  fond  of  the  roots.  The  R.  acris 
was  eaten  by  flieep  and  goats ;  but  the  R.  aquat'ilis  is  re- 
corded as  the  only  one  reje6led  by  all  the  five  fpecies  of  ani- 
mals on  which  thefe  trials  were  made.  It  does  not  appear 
by  either  edition  of  the  Pan  Suecus,  that  any  trials  were 
made  with  R.  arvenjis ;  and  though  horned  cattle  and  horfes 
will  eat  this  fpecies  greedily,  (although  not  without  fubfe- 
quent  injury,)  yet  it  is  know^n  to  have  been  highly  delete- 
rious to  llicep.  A  notable  inftance  of  this  occurred  in  Pied- 
mont in  the  year  1786,  where  a  nmnber  of  thefe  animals 
died,  as  it  was  at  firft  fuppofed,  of  an  epidemical  difeafej  but 
fubfequent  examination  difcovered  that  this  dtftmilion  was 
owino"  to  the  Rajiunctihis  arvenpi.  The  hiflorv  of  this  acci- 
dent  is  circumftantially  related  in  the  Memoirs  of  the  Royal 
Academy  of  Turin,  by  M.  Brugnon  *.  The  herb  grows  lux- 
uriantly in  Piedmont,  and  the  Iheep  fed  with  much  eagcrncfs 
upon  it.  The  effects  here  mentioned  were  not  immediate, 
but  progreflive ;  and  M.  Brugnon,  on  further  inveftigation, 
w^as  convinced  they  were  principally  owing  to  the  roots  of 
the  plant  5  lince,  by  experiments  purpofely  made  on  dogs, 
thefe  animals  were  almo(t  inftantly  killed  by  them.  On 
the  diffcftion  of  the  fheep,  all  the  four  conco6live  organij- 
were  found  affefted  with  eryfipelatous  and  gangrenous  fpots; 

*  Memoires  de  1' Academic  Royale  des  Sciences,  Annces  1788  — 1789, 
i  Turin,  ixa.   1790. 
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but  more  particularly  the  abomafum,  which  he  found  much 
sjiore  deeply  ulcerated  than  the  others  j  and  the  mifchief  had 
extended  into  the  fmaller  inteflines. 

The  avidity  with  which  fheep,  horfes,  and  cows,  eat  the 
Ranunculus  ari'enjis,  is,  as  M.  Brugnon  juftiy  obferves,  an 
exception  to  the  commonly  received  maxim,  that  herbivorous 
animals  are,  by  inftincl,  led  to  rejeft  whatever  is  noxious. 
We  fee  frequently  that  hunger  will  impel  our  domefticated 
cattle,  efpecially  on  being  firft  turned  to  grafs  in  the  fpring, 
to  eat  almoll  all  vegetables  promifcuoufly.  Some  of  our 
farmers  are  aware  of  the  effefts  of  Crowfoot,  of  which  the 
R.  acr'is  and  R.  bulhofus  are  fo  common  in  our  paftures,  and 
by  which  the  mouths  of  their  cattle  are  frequently  inflamed 
and  bliftered  ;  and  doubtlefs  the  effects  often  extend  much 
further,  and  fometimes  prove  fatal.  There  can  be  little 
doubt  of  the  fame  deftru<Stive  confequences  from  other  poi- 
fonous  plants,  in  cafes  where  the  caufe  is  little  fufpefted. 

M.  Krapf,  who  inftituted  a  fct  of  experiments  wholly  con- 
fined to  this  genus  of  plants  *,  attributes  to  the  R.  aquaiilis 
the  deleterious  qualities  belonging  to  the  others  j  obferving, 
that  it  will  veficate  the  fkin,  but  is  flower  in  its  operation 
than  the  R.  bidbofus  and  R.  fceleratus.  Bifliop  Gunnerus 
alfo,  in  his  Flora  Norveg'ica  f,  tells  us,  that  this  fpecies  is 
not  lefs  noxious  to  cattle  than  the  R.  fcelcratu?  \  that  even 
the  goat,  an  animal  lefs  nice  in  the  feleftion  of  its  food  than 
the  others,  leaves  it  wholly  untouched. 

It  is  well  known  to  botanifts,  that  the  Rmmnculus  aqua- 
tilis of  Linnaeus  comprehends  four  fpecies  of  the  older  writers ; 
and  even  Haller,  and  fome  more  modern  authors,  ftill  keep 
them  feparate:  among  whom,  the  late  profeffor  Sibthorp,  in 
his  Flora  Oxofiien/ts,  enumerates  them  diftinftly,  under  the 
nariies  of,  i.  R.  heterophvlhis,  or  R.  aquatilis  Ger.  cm.  829. 
Ray  Syn.  249.  2.  R.  aquatilis,  or  R.  aquatilis  omnino  te- 
nuifolius  J.  ^.  iii.  781.  Ray  Syn.  249.  3.  i?.  circinafus, 
R.  aquaticus  albus,  circinatis  tenuifiime  divifis  foliis,  floribus 
ex  alls  longis  pediculis  innixis  Pluk.  aim.  ^11.  t.  55.  2.    Ray 

*   C.  Krapf,  ExperI'mcnta    de   nonnuUorum  Ranunculorum  veilcnatS 
qnalitate,  horum  exteaio  et  liitenio  ufu.     Fit.nna  1766.  Svo.  p.  107. 
f   No.  646, 
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Syn.  249.  and  4.  R.  fiimiahlh^  or  Ranunculo  five  Polyan- 
themo  aqualjli  albo  affine.  Millefolium  maratriphyllum  flui- 
tans.  J.  B.  iii.  782.  Without  entering  here  into  any  dif- 
quifition  relative  tothefe  di(lin<5lions  of  the  fpecies,  I  Ihall 
come  to  the  ultimate  objedl  of  ihefe  obfervations,  by  re- 
marking, that  I  was  lately  witnefs  to  a  f:irt,  with  refpe^t 
to  the  Ranunculus  aquatilis  Jlu-viatilis,  which,  after  what  I 
recolIe6led  of  the  charafter  of  the  plant,  fomewhat  furprifed 
me,  while  it  fufficienily  proved,  not  merely  the  innoxious 
quality  of  this  plant,  but  that  it  is  nutritive  to  cattle,  and 
capable  of  being  converted  to  ufeful  purpofes  in  agricultural 
economy.  Unlcfs  thefe  varieties  of  the  R.  aquai'ilis  Linn, 
be  endowed  with  different  properties,  it  is  a  proof  that  the 
experiments  on  this  plant  v\-ere  not  made  with  fufficjent  ac- 
curacy, or  difcrimination  of  the  varieties ;  not  fufficiently  re- 
peated on  different  individuals  of  the  fame  fpecies  of  animals ; 
or,  that  in  difibreut  countries  or  (ituations  it  is  diverted  of  its 
virulence.  In  the  prcfent  inftance,  it  is  probable,  the  plant 
is  rendered  inert  as  a  poifon,  by  growing  in  the  water ;  al- 
thouffh  in  certain  other  inftances,  moifture  is  thouoht  to 
heighten  the  deleterious  property  of  vegetables,  Specially  in 
the  umbelliferous  tribe. 

The  fa£l  that  I  have  alluded  to  is,  that  in  the  neighbour- 
hood of  Rlna^wood,  on  the  borders  of  the  Avon,  which  affords 
this  vegetable  in  great  abundance  all  the  year,  fome  of  the 
cottao-ers  fuftain  their  cows,  and  even  horfes,  almoll  wholly 
by  this  plant ;  fmce  the  remaining  part  of  their  food  is  no- 
thing inore  than  a  fcanty  pittance  they  get  on  the  adjacent 
heath,  which  aflbrds  little  more  than  hing^  Licheuy  Bog- 
mofs  or  Sphagnum,  &c.  It  is  ufual  to  employ  a  man  to 
coHetSl  a  quantity  for  the  day  every  morning,  and  bring  it 
in  the  boat  to  the  edge  of  the  water,  from  which  the  cows, 
in  the  inftance  I  fiw,  ftood  eating  it  with  great  avidity.  I 
was  indeed  informed  they  relifhed  it  fo  highly,  that  it  wa3 
mifafe  to  allow  them  more  than  a  certain  quantity ;  I  think 
between  twenty-live  and  thirty  pounds  each,  daily  ;  but  with 
variation  according  to  circumftances.  The  cows  I  faw  were 
apparendy  not  in  a  mean  condition,  and  gave  a  fufficient 
quantity  of  good  milk.  I  was  told  by  the  perfon  whofe  cattle 
7  were 
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crere  feeding,  on  it,  that  he  kept  five  cows  and  one  horfe  fo 
entirely  by  this  plant,  and  what  the  heath  afforded,  that  they 
had  not  confumed  more  than  half  a  ton  of  hay  throughout 
the  whole  year  J  none  being  ufed,  except  when  the  river  is 
frozen  over.  I  examined  the  whole  parcel,  on  w^hich  four 
20WS  were  feeding,  in  the  beginning  of  March,  and  found  the 
ivhole  confifted,  exclufivelv,  of  the  Ranunculus  fiuv'iatiliSy 
i\nihoat  anv  mixture  of  the  Votamogeton,  Ccrex,  Spargayi'mm, 
"ix  other  aquatic  plants.  In  fummer,  however,  it  can  fcarcely 
be  avoided  but  that  there  muft  be  a  mixture  of  fome  of  thefe  : 
but  other  plants  are  not  chofen. 

This  account  was  confirmed  to  me  by  different  perfons ; 
by  whom  I  was  furthei-  informed,  that  hogs  are  aJfo  fed  with 
the  fame  plant,  on  which  they  improve  fo  well,  that  it  is  not 
necefi'ary  to  allow  them  other  fuftenance  till  it  is  proper  to 
put  them  up  to  fatten. 

This  relation,  while  it  fhows  how  carefully  experiments 
fhould  be  conducted  before  a  decifive  judgment  on  the  powers 
of  any  reputedly  poifonous  vegetable  can  be  formed,  may  in- 
duce fuch  as  were  unacquainted  with  this  faft  to  adopt  the 
ufe  of  this  plant  in  fimilar  fituations,  fince  it  is  one  of  the 
nioft  frequent  in  manv  rivers  of  this  kingdom.  The  applica- 
tion of  it  to  thefe  ufeful  pur|:)ofes  will  alfo  anfwer  afecondary 
good — of  tending  to  clear  the  Itreams  of  what  is  otherwife 
confidered  as  a  noxious  weed ;  fince,  by  its  abundance  in 
funimcr,  it  is  frequently  feen  to  choke  up  the  rivers  more 
than  any  other  plant,  and,  from  (light  falls  of  rain,  contri- 
butes much  to  the  overflowing  of  meadows  in  iiay-time. 


V.  Defcrjption  of  the  ISIus  Burfarius,  from  a  Drawing  com- 
inuiiicafed  hy  Major- General  Thomas  Daz'ies,  F.  R.  S.  6^ 
L.  S.     5v  George  Shaw,  M.D.  F.R.S.  F.P.L.S.* 

X  HE  Mus  hurfarius  belongs  to  a  particular  divlfion  in 
the  genus,  contalnina;  fuch  fpecles  as  are  furniflied  with 
cheek-pouches  for  the  temporary  reception  of  their  food. 
It  feems  not  to  have  been  vet  defcribed,  or  at  leaft  not  fo 

*  f rem  the  TranfaiT'om  oftbc  L;n!a:an  Suiety,  Vol.  V. 
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diftinAIy  as  to  be  eafily  afcertalned.  It  approaches  however 
to  one  or  two  fpecies  mentioned  by  Dr.  Pallas,  Mr.  Pennant, 
and  others ;  but  differs  in  fize,  being  much  larger,  as  well  as 
in  the  appearance  of  the  fore-feet,  which  have  claws  differ- 
ently forriied  from  any  of  the  pouched  fpecies  hitherto  de- 
fer ibed. 

In  order  to  fecure  its  knowledge  among  naturalifts,  it  may 
be  proper  to  form  for  it  a  fpecific  character,  vi%. 

Mus  cinereus,  caiidd  terct'i  brevi  fubnuda,  gents  faccat'iSj 
iinguibus  pahnaruvi  maxiinls  fojforiis. 

Afti-coloured  rat,  with  fliort,  round,  nearly  naked  tail, 
pouched  cheeks,  and  the  claws  of  the  fore-feet  very 
large,  formed  for  burrowing  in  the  ground. 

The  cheek-pouches  are  far  larger,  in  proportion  to  the 
animal,  than  in  any  other  of  this  tribe,  and  therefore  have 
given  occafion  for  the  fpecific  name.    (Plate  VIII.) 

This  quadruped  was  taken  by  fome  Indian  hunters  in  the 
upper  parts  of  Interior  Canada,  and  fent  down  to  Quebec. 
It  is  now  in  the  puffeffion  of  Governor  Prefcot. 


VI,  On  toe  Analyfis  of  Az.ot :    an  ExtrnSl  of  a  Letter  from 
,        Dr.  GiRTANXER  to  Dr.  Van  Mons  of  Bruffels*. 

IGottingen,  Dec.  26,  1709- 
II AVE  been  travelling  during  the  greater  part  of  the 
fummer  for  the  reftoration  of  my  health.  I  fpent  fome  time 
in  Swifferland,  where  I  met  with  one  of  my  old  friends,  an 
excellent  chemift.  We  repeated,  amidft  the  thunder  of  can- 
non, a  great  number  of  the  experiments  I  had  made  on  the 
analyfis  of  azot;  and  I  can  now  prove  that  this  fubftance  is  i 
a  compound  body.  The  experiments  of  Wiegleb  and  Wurzer 
are  true,  whatever  the  Dutch  chemilts  may  fay  to  the  con- 
trary ;  but  thefe  experiments,  as  vou  may  readily  conceive, 
prove  nothing  againft  the  theory  of  Lavoifier.  I  have  written 
a  memoir  in  French  on  the  analyfis  of  azot,  which  I  fhould 
fend  you  to  be  inferted  in  the  Annales,  were  I  certain  that  it 
would  not  be  loft:  by  the  way. 

I  am  now  publifliing  the  third  edition  of  my  Principles  of : 

*  From  the  Attnaks  de  Cbimie^  No.  99. 
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the  Antiphloglftic  Chemiftry,  in  which  you  will  find  new 
ideas  on  the  acidifiable  bafe  of  the  marine  acid.  I  am  cer- 
tain it  is  hydrogen;  but  the  acid  contains  much  lefs  oxygen 
than  water.  , 

That  I  mav  not  leave  your  curiofity  ungratified  in  regard 
to  the  analyfis  of  azot,  I  mufl  tell  you,  that  it  is  compofed 
of  hydrogen  and  oxygen  in  the  proportion  of  0-2  t  of  the 
former,  and  0*79  of  the  latter  *:  it  is  nothing  elfe,  therefore, 
than  an  oxyd  of  hydrogen.  All  our  eudiometry  is  falfe,  fince 
azot  is  a  produ6lion  of  our  eudiometric  analyfis,  and  did  not 
exift  in  the  air  before  the  experiment.  Alumiue  or  argilla- 
ceous earth  is  the  fubftance  moft  proper  for  changing  atmo- 
fpheric  air  into  azotic  gas.  This  is  the  principle  on  which 
the  production  of  faltpetre,  fo  much  fought  after  in  France 
at  the  commencement  of  the  war,  depends,  and  which  is 
now  difcovered  by  my  experiments.. 

Hydrogen  gas  may  be  transformed  into  azotic  gas  by  re- 
fpiration :  the  oxygen  gas,  a  part  of  which  is  always  con- 
denfed  in  the  lungs,  joins  itfelf  to  the  hydrogen,  and  changes 
it  into  azot.  The  fame  converfion  may  be  eft'e6ted,  and  in  a 
much  more  fenfible  manner,  by  bringing  hydrogen  gas  into 
conta6l  with  moiftened  argil. 


VII.  Defcription  of  the  Method  emplojed  at  Afiracan  for 
making  grained  Parchment  or  Shagreen.  By  PrqfrJJor 
Pallas. 

jL  HE  procels  for  preparing  fhagreen  is  a  very  old  oriental 
invention,  not  praclifed  in  Europe,  and  which,  as  far  as  I 
know,  has  never  yet  been  defcribed  :  though  Bafil  Valentin f 

*  In  our  lall  we  announced  this  difcovery  of  Dr.  Girtanner,  and  gave 
Dr.  Van  Mons's  letter  to  C.  Delametherie  upon  the  fubjeft,  by  which  the 
proportions  were  ftared  to  be  hydrogen  93,  and  oXygen  7.  We  are  in- 
■  cUned  to  think  the  prefent  is  tlie  refult  obtained  by  later  experiments,  as 
the  former  was  copied  from  the  Journal  de  Fh'ifique  iox>>wo{t,  which 
anfwers  to  the  end  of  December  :;nd  2 1  days  of  January.     Edit. 

t  See  M.  B.  Faleniini  Mufeum  Mufeorum  cder  Vdlji'^ndige  Scba^ukne 
aller  materiallien  und  fpecerejeny  p.  439- 
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is  pretty  right  in  what  lie  fays  of  it  in  general.  It  is  one  of 
thofe  arts  of  the  Eaft,  which,  hke  that  of  the  Turkey  dye  for 
cotton,  the  preparation  ot  Ruffia  leather,  ifincrlafs,  &cc.  have 
remained  unknown  and  unemployed, not  becaufe  they  axe  kept 
fecrets,  but  becaufe  none  of  the  European  travellers  ever  took 
the  trouble  to  learn  them,  and  becaufe  the  materials  ufed  are 
not  fo  common  and  fo  cheap  in  Europe.  It  may  be  of  fome 
utility,  therefore,  if  I  here  give  a  circumftantial  defcription 
of  this  art  as  it  is  pratlifed  at  Aftracan  by  the  Tartars  and 
Armenians,  efpecially  as  the  method  of  ihefe  people  is  per- 
fectly fimilar  to  that  ufed  in  Turkey,  Perfia,  and  various  parts 
of  Bucharia,  and  as  the  fliagreen-makers  of  Aftracan  ac- 
Icnowledge  that  they  obtained  the  procefs  originally  from 
Perfia. 

All  kinds  of  horfes'  or  aflTes'  (kin,  which  have  been  drefled 
in  fuch  a  manner  as  to  appear  grained,  are  by  the  Tartars 
v.'aWtdifauwer^  by  the  V^x{\2X\^fogre,  and  by  the  Turks yiz^ri, 
from  which  the  Europeans  have  made  fiagreen  or  chagrin. 
The  Tartars  who  refide  at  Aftracan,  with  a  few  of  the  Ar- 
menians of  that  citv,  are  the  only  people  in  the  Ruffian  em- 
pire acquainted  with  the  art  of  making  fhagreen.  Thofe  who 
follow  this  occupation  not  only  gain  confiderable  profit  by 
the  f;^le  of  their  production  to  the  Tartars  of  Cuban,  Aftra- 
can, and  Cafan,  who  ornament  with  it  their  Turkey  leather 
boots,  flippers,  and  other  articles  made  of  leather;  but  they 
derive  confiderable  advantage  from  the  great  fale  of  horfes' 
bides,  which  have  undergone  no  other  procefs  than  that  of 
being  fcraped  clean,  and  of  which  feveral  thoufands  are  an- 
nually exported,  at  the  rate  of  from  75  to  ^^  roubles  per  hun- 
dred^ to  Perfia,  where  there  is  a  fcarcity  of  fuch  hides,  and 
from  which  the  greater  part  of  the  fhagreen  manufactured  in 
that  country  is  prepared.  The  hind  part  only  of  the  hide, 
however,  which  is  cut  out  in  the  form  of  a  crefcent  about  a 
Ruffian  ell  and  a  half  in  length  acrofs  the  loins,  and  a  ftiort 
ell  in  breadth  along  the  back,  can  properly  be  employed  for 
fhagreen.  The  remaining  part,  as  is  proved  by  experience, 
js  improper  for  that  purpofe,  and  is  therefore  rejeCled. 

The  preparation  of  the  fkins,  after  being  cut  into  the  above 
fprm^  is  as  fqllows :— e-They  are  depofi^^d  in  a  tub  filled  with 
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pure  water,  and  fufFered  to  remain  there  for  feveral  days,  till 
they  are  thoroughly  foaked,  and  the  hair  has  dropped  off. 
They  are  then  taken  from  the  tub,  one  by  one,  extended  on 
boards  placed  in  an  oblique  direction  againft  a  wall,  the  cor- 
ners of  them,  which  reach  beyond  the  edges  of  the  board, 
being  made  faft,  and  the  hair  with  the  epidermis  is  then 
fcraped  off  with  a  blunt  iron  fcraper  called  urak.  The  fkins 
thus  cleaned  are  aeain  put  in  pure  water  to  foak.  When  all 
the  fkins  have  undergone  this  part  of  the  procefs,  thev  are 
taken  from  the  water  a  fecond  time,  fpread  out  one  after  the 
other  as  before,  and  the  fletli  fide  is  fcraped  with  the  fame 
kind  of  inftrument.  They  are  carefully  cleaned  alfo  on 
the  hair  fide,  fo  that  nothing  remains  but  the  pure  fibrous 
tiflue,  which  ferves  for  making  parchment,  confifting  of  coats 
of  white  medullary  fibres,  and  which  has  a  refemblance  to  a 
fwine's  bladder  foftened  in  water. 

After  this  preparation,  the  workmen  take  a  certain  kind 
of  frames  called  pdizi,  made  of  a  ftraight  and  a  femi-circular 
piece  of  wood,  having  nearly  the  fame  form  as  the  fkins.  On 
thefe  the  fkins  are  extended  in  as  fmooth  and  even  a  manner 
as  poiTible  by  means  of  cords ;  and  during  the  operation  of 
extending  them  they  are  feveral  times  befprinkled  with 
water,  that  no  part  of  them  may  be  dry,  and  occafion  an 
unequal  tenfion.  After  they  have  been  all  extended  on  the 
frames,  they  are  again  moittened,  and  carried  into  the  houfe, 
v,here  the  frames  are  depotited  clofe  to  each  other  on  the 
floor  with  the  flefh  fide  of  the  fkin  next  the  ground.  The 
upper  tide  is  then  thickly  beftrewed  with  the  black  exceed- 
ingly fmooth  and  hard  feeds  of  a  kind  of  goofe-foot,  {cheno- 
podivm  album  *)  which  the  Tartars  call  alahuta,  and  which 
grows  in  abundance,  to  about  the  height  of  a  man,  near  the 
gardens  and  farms  on  the  fouth  fide  of  the  Volga;  and  :nat 
they  may  make  a  flrong  impreflion  on  the  fkins,  a  piece  of  felt 
is  fpread  over  them,  and  the  feeds  are  trod  down  with  the  feet, 
by  which  means  they  are  deeply  imprinted  into  the  foft  fkins. 

*  This  chenopodium  is  often  ufed  as  food  by  the  German  colonifrs  on 
the  Volga,  on  account  of  the  frequent  failure  of  their  crops.  They  employ 
it  either  as  a  fubftitute  for  greens,  or  pound  the  feeds,  and,  with  the  ad- 
dition of  a  little  meal,  form  ihem  into  bread. 
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The  frames,  without  lliaking  the  feeds,  are  then  carried  out 
into  the  open  air,  and  placed  in  a  rechning  polition  againft  a 
wall  to  dry,  the  fide  covered  with  the  feeds  being  next  the 
wall,  in  order  that  it  may  be  flicltered  from  the  fun.  In  this 
Hate  the  iTcins  mull  be  left  feveral  days  to  dry  in  the  fun, 
until  no  appearance  of  moifture  is  obferved  in  them;  when 
they  are  fit  to  be  taken  from  the  frames.  When  the  im- 
prefTed  feeds  are  beat  off  from  the  hair  fide,  it  appears  full  of 
indentations  or  inequalities,  and  has  acquired  that  impreflion 
which  is  to  produce  the  grain  of  the  fliagrecn,  after  the  fkins 
have  been  fubjecled  to  the  laft  fmoothiiig  or  Icraping,  and 
have  been  dipped  in  a  ley,  which  will  be  mentioned  here- 
after, before  they  receive  the  dye.  r't 
The  operation  of  fmoothing  is  performed  on  an  inclineil 
bench  or  board,  which  is  furnifhed  with  an  iron  hook,  aiwi 
is  covered  with  thick  felt  or  fheep's  wool,  on  which  the  dry 
fkin  may  gently  reft.  The  (kin  is  fufpended  in  the  middle  of 
the  bench  or  board  to  its  iron  hook,  by  means  of  one  of  the 
holes  made  in  the  edge  of  the  fkin  for  extending  it  in  its 
frame  as  before  mentioned  -,  and  a  cord,  having  at  its  extre- 
mity, a  ftone  or  a  weight,  is  attached  to  each  end  of  the  Ikin, 
to  keep  it  in  its  pofition  while  under  the  hands  of  the  work- 
man. It  is  then  fubjecled  to  the  operation  of  fmoothing  and 
fcraping  by  means  of  two  difiercnt  inilruments.  The  firlt 
ufed  for  this  purpofe,  called  by  the  Tartars  tokar,  is  a  piece 
of  (harp  iron  bent  like  a  hook,  with  which  the  furface  of  the 
fhagreen  is  prettv  clofely  fcraped  to  remove  all  the  projecting 
inequalities.  This  operation,  on  account  of  the  corneous 
hardnefs  of  the  dry  fkin,  is  attended  with  fome  difficulty; 
and  great  caution  is  at  the  fame  time  required  that  too  much 
of  the  impreflion  of  the  alabuta  feed  be  not  deftroyed,  which 
might  be  the  cafe  if  the  iron  were  kept  too  (liarp.  As  the 
iron,  liowever,  is  pretty  blunt,  which  occafions  inequalities 
on  the  ftiagreen,  thi^  inconvenience  muft  afterwards  be  re- 
medied by  means  of  a  lliarp  fcraping-iron  or  nrak,  by  which 
the  furface  acquires  a  perfect  uniformity,  and  only  faint  im- 
preflions  of  the  alabuta  feed  then  remain,  and  fuch  as  the 
workman  wiflies.  After  all  thefe  operations,  the  fhagreen  is 
again  put  into  water,  partly  to  make  it  pliable,  and  partly  to 
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raife  the  grain.  As  the  feeds  occafion  indentations  in  the 
fiirface  of  the  (kin,  the  intermediate  fpaces,  by  the  operations 
of  fmoothing  and  fcraping,  lofe  fome  part  of  their  projecting 
fubltance ;  but  the  points  which  have  been  deprelled,  and 
which  have  loft  none  of  their  fubftance,  now  fwell  up  above 
the  fcraped  parts,  and  thus  form  the  grain  of  the  fhagreen. 
To  produce  this  eftett,  the  Ikins  are  left  to  foak  in  v.ater  for 
twenty-four  hours  j  after  which  they  are  immerfed  feveral 
times  in  a  ftrong  warm  ley,  obtained,  by  boiling,  from  a 
itrong  alkaline  earth  named  jchora,  which  is  found  in  great 
abundance  in  the  neighbourhood  of  Aftracan.  When  the 
Ikins  have  been  taken  from  this  ley,  they  are  piled  up,  while 
warm,  on  each  other,  and  fuffered  to  remain  in  that  ftate 
feveral  hours ;  by  which  means  they  fwell,  and  become  foft. 
They  are  then  left  twenty-four  hours  in  a  moderately  ftrong 
pickle  of  common  fait,  which  renders  them  exceedingly  white 
and  beautiful,  and  fit  for  receiving  any  colour.  The  colour 
nioft  ufual  for  thefe  fkins  is  a  fea-green ;  but  old  experienced 
workmen  can  dye  them  blue,  red,  or  black,  and  even  make 
white  ftiagreen. 

For  the  green  colour  nothing  is  neceflary  but  filings  of 
copper  and  fal -ammoniac.  Sal-ammoniac  is  diftblved  in 
water  till  the  water  is  completely  faturated  3  and  the  fliagreea 
Ikins,  ftill  moift,  after  being  taken  from  the  pickle,  are 
wafhed  over  with  the  folution  on  the  ungrained  fie(h  fide, 
and  when  well  moiftened  a  thick  layer  of  copper  filings  is 
ftrewed  over  them :  the  fkins  are  then  folded  double,  fo  that 
the  fide  covered  with  the  filings  is  innermoft.  Each  flcin  is 
then  rolled  up  in  a  piece  of  felt  3  the  rolls  are  all  ranged 
together  in  proper  order,  and  they  are  prefled  down  in  aa 
uniform  maimer  by  fome  heavy  bodies  placed  over  them, 
under  which  they  remain  twenty-four  hours.  During  that 
period  the  folution  of  fal-ammoniac  diflblves  a  quantity  of 
the  cupreous  particles  fufficient  to  penetrate  the  fkin  and  to 
give  it  a  fea-green  colour.  If  the  firft  application  be  not 
fufficient,  the  procefs  is  repeated  in  the  fame  manner  \  after 
which  the  fkins  are  fpread  out  and  dried. 

For  the  blue  dye,  indigo  is  ufed.  About  two  pounds  of  it, 
reduced  to  a  fine  powder,  are  put  iato  a  kettle;  cold  water  is 
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poured  over  it,  and  the  mixture  is  ftirrcd  round  till  the  co- 
lour begins  to  be  dilTolved.  Five  pounds  of  pounded  alahar, 
which  is  a  kind  of  barilla  or  crude  foda,  prepared  by  the  Ar- 
menians and  Calmucs,  is  then  difTolved  in  it,  with  two  pounds 
of  lime  '  and  a  pound  of  pure  honey,  and  the  whole  is  kept 
feveral  days  in  the  fun,  and  during  that  time  frequently  ftirred 
round.  The  (kins  intended  to  be  dyed  blue  muft  be  moiftened 
only  in  the  natrons  ley  fchora,  but  not  in  the  fait  brine. 
When  dill  moilt,  they  are  folded  up  and  fewed  together  at 
the  edge,  the  flefh  fide  being  innermoft,  and  the  (hagreened 
hair  fide  outwards ;  after  which  they  are  dipped  three  times 
in  the  remains  of  an  exhaufi:ed  kettle  of  the  fame  dye,  the 
fuperfluous  dve  being  each  time  exprefled ;  and  after  this 
procefs  they  are  dipped  in  the  frefh  dye  prepared  as  above, 
which  muft  not  be^expreffed.  The'lkins  are  then  hungup 
in  the  fhade  to  dry ;  after  which  they  are  cleaned  and  paired 
at  the  edges. 

For  black  fliagreen,  gall-nuts  and  vitriol  are  employed  in 
the  following  manner : — ^The  (kins,  moift;  from  the  pickle, 
are  thickly  beftrewed  with  finely  pulverifed  gall-nuts.  They 
are  then  folded  together,  and  laid  over  each  other  for  twenty- 
four  hours.  A  new  ley,  of  bitter  faline  earth  orfchora,  is  in 
the  mean  time  prepared,  and  poured  hot  into  fraall  troughs. 
In  this  ley  each  fkin  is  feveral  times  dipped ;  after  which 
they  are  again  beftrewed  with  pounded  gall-nuts,  and  placed 
in  heaps  for  a  certain  period,  that  the  galls  may  thoroughly 
penetrate  them,  and  they  are  dried  and  beat,  to  free  them 
from  the  duft  of  the  galls.  When  this  is  done,  they  are  rubbed 
over,  on  the  fhagreeu  fide,  with  melted  faeep's  tallow,  and 
expofed  a  little  in  the  fun,  that  they  may  imbibe  the  greafe. 
The  fliagreen-makers  are  accuftomed  alfo  to  roll  up  each 
fkin  feparately,  and  to  prefs  or  fqueeze  it  with  their  hands 
again  ft  fome  hard  fubftance,  in  order  to  promote  the  abforp- 
tion  of  the  tallow.  The  fuperfluous  particles  are  removed  by 
means  of  a  blunt  wooden  fcraper  {urak))  and  when  this  pro- 
cefs is  finifhed,   and  the  llcins  have  lain  fome  time,  a  fuffi- 

*  QjioJv-l'ine  is  probably  meant  here,  which,  by  taking  up  the  carbonic 
acid  of  the  alkafi,  and  thereby  rendering  it  cauftic,  will  enable  it  to  effeft 
a  mechanical  folution,  or  rather  an  impalpable  comminution,  of  the  indigo. 
Edit. 

cient 
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cient  quantity  of  vitriol  of  iron  is  diflblved  in  water,  with 
which  the  (hagreen  is  moiftened  on  both  fides,  and  by  this 
operation  it  acquires  a  beautiful  black  dye.  It  is  then  drefled 
at  the  edges,  and  in  other  places  where  there  are  any  ble- 
miflies. 

To  obtain  white  (hagreen,  the  fkins  muft  firft  be  moiftened, 
on  the  (hagreen  fide,  with  a  ftrong  (olution  of  alum.  When 
the  (kin  has  imbibed  this  liquor,  it  is  daubed  over  on  both 
(ides  with  a  palle  made  of  flour,  which  is  fuffered  to  dry. 
The  pafte  is  then  wa(hed  off  with  alum-water,  and  the  (kin 
is  placed  in  the  fun  till  it  is  completely  dry.  As  foon  as  it 
is  dry,  it  is  gently  befmeared  with  pure  melted  (beep's  tal- 
low, which  it  is  fuffered  to  imbibe  in  the  fun ;  and,  to  pro- 
mote the  eft'e<?l:,  it  is  prefTed  and  worked  with  the  hands. 
The  (kins  are  then  faftened  in  fucceflion  to  the  before-men- 
tioned bench,  where  warm  water  is  poured  over  them,  and 
the  fuperfluous  fat  is  fcraped  off  with  a  blunt  wooden  inflru- 
ment.  In  the  laft  operation  the  warm  v.'ater  is  of  great  fer- 
vice.  In  this  manner  (hagreen  perfe'ftly  white  is  obtained, 
and  nothing  remains  but  to  pair  the  edges  and  drefs  it. 

But  this  white  (hagreen  is  not  intended  fo  much  for  re- 
maining in  that  ftate  as  for  receiving  a  dark  red  dye,  becaufe, 
by  the  above  previous  procefs,  the  colour  becomes  much 
more  perfecl.  The  (kins  deftined  for  a  red  colour  muft  not 
be  immerfed  firft  in  ley  of  bitter  fait  earth  (fchora),  and  then 
in  pickle,  but,  after  they  have  been  whitened,  muft  be  left 
to  foak  in  the  pickle  for  twenty-four  hours.  The  dye  is  pre- 
pared from  cochineal,  which  the  Tartars  call  kirmitz.  About 
a  pound  of  the  dried  herb  ffchagann,  which  grows  in  great 
abundance  in  the  neighbourhood  of  Aftracan,  and  is  a  kind 
of  foda-plant  or  kali,  [falfola  ericoides*,)  is  boiled  a  full 
hour  in  a  kettle  containing  about  four  common  pailfulls  of 
water  J  by  which  means  the  water  acquires  a  greenifh  co- 

"  The  beautiful  red  Turkey  leather  is  dyed  with  cochineal  prepared 
in  the  fame  manner.  Profeffor  Gmelm  jun:or,  in  the  (econd  part  of  his 
Travels  through  Ruffia,  explains  the  herb  tfckagann  by  artemifia  annua, 
iiaving  doubtlefs  been  deceived  by  the  appearance  the  plant  acquires  after 
it  has  been  dried.  Befides,  this  artemijia  is  found  only  in  the  middle  of 
Siberia,  and  never  on  the  weft  fide  0/  the  Irtifch. 

5  lour. 
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lour.  The  herb  is  then  taken  out,  and  about  half  a  pound  of 
pounded  cochineal  is  put  into  the  kettle,  and  the  liquor  is 
left  to  boil  a  full  hour,  care  being  taken  to  ftir  it  that  it  may 
not  run  over.  About  15  or  20  drams  of  a  fubftance  which 
the  dyers  call  luter  (orchilla)  is  added,  and  when  the  liquor 
has  been  boiled  for  fome  time  longer  the  kettle  is  removed 
from  the  fire.  The  fkins  taken  from  the  pickle  are  then 
placed  over  each  other  in  troughs,  and  the  dye-liquor  is 
poured  over  them  four  different  times,  and  rubbed  into  them 
with  the  hands,  that  the  colour  may  be  equally  imbibed  and 
diffufed.  The  liquor  each  time  is  expreffed  ;  after  which  they 
are  fit  for  being  dried.  Skins  prepared  in  this  manner  are 
fold  at  a  much  dearer  rate  than  any  of  the  other  kinds. 


VIII.   On  that  Difeafe  peculiar  to  Poland  and  fome  of  the 
neighbouring  Countries,  called  the  Plica  Polonica. 


T: 


HE  celebrated  ProfefTor  Brera,  who  reiided  in  Poland 
during  the  fummer  of  the  year  1795,  and  who  had  a  good 
opportunity  of  making  obfervations  on  this  fingular  difeafe 
jn  the  country  to  which  it  is  peculiar,  has  publiTied  the  fol- 
lowing account  of  it: — '^  Under  the  teim  plica  polomca  is 
underflood  a  difeafe  by  which  the  hair  •)n  the  head  and  other 
parts  of  the  body  fwells,  becomes  mailed  lugether,  and  forms 
hard  knots,  and,  on  being  touched,  occaiions  the  mofl  acute 
pain.  The  patient  at  the  fame  time  is  ieized  with  a  kind  of 
nervous  fever,  and  the  funftions  of  the  brain  are  deranged. 
This  difeafe  prevails  throughout  all  Poland ;  but  it  feems  to 
be  more  peculiar  to  Lithuania,  where  the  inhabitants,  of  every 
age  and  condition,  are,  fooner  or  later,  attacked  by  it.  Some- 
times it  is  found  among  the  wild  animals,  but  oftener  among 
the  domeflic,  and  mofl  frequently  among  horfes.  In  Lower 
Hungary,  the  Bannat,  Croatia,  and  Sclavonia,  there  is  at 
prefent  a  fimilar  difeafe,  from  which  foreigners  who  refide 
lon<r  in  thofe  countries  fuffer  more  than  the  natives, 

''  The  fymptoms  of  this  dreadful  malady  in  general  are, 
fieep  diflurbed  by  terrible  dreams,  a  fudden  depreflion  of 
the  fpirits,  and  a  loathing  of  every  kind  of  food,    A  few 
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tiavs  after,  gouty  pains  are  felt,  fonietimcs  in  the  arms,  and 
fomctimes  in  the  knees.  The  difeale  then  more  and  more 
manlfeds  itfelf,  accompanied  with  a  fever,  at  firft  of  a  doubt- 
ful nature,  but  wliich  commonly  exhibits  a  nervous  charac- 
ter, the  affections  of  which  ftill  irtcreafe.  The  phyiicians,  in 
thofe  countries  where  this  difeafe  prevails,  often  treat  it  in  an 
improper  manner,  and  wade  the  time  in  the  application  of 
palliatives.  The  pains,  uneafinefs,  and  other  affcvTions,  are, 
however,  fometimes  leflened  by  the  connnon  mode  of  treat- 
ment, and  the  patient  often  recovers  in  fome  mcafure  his 
appetite,  and  might  entertain  hopes  of  a  cure,  did  not  a 
fiiivering  of  the  whole  bod\^,  and  a  flronger  or  weaker  heat 
which  follows,  with  violent  pains  and  an  uncommon  heavi- 
nefs,  remind  him  too  much  of  the  lurking  evil.  Uncertain 
refpefting  the  event,  he  wanders  about  for  feveral  months, 
and,  inliead  of  health,  the  difeafe  returns  with  more  violence 
than  ever.  The  pains  in  the  limbs  become  more  acute,  the 
itching  in  the  arms  greater,  and  the  patient  remains  confined 
to  his  bed.  The  hair  begins  gradually  to  fwell,  and  to  be- 
come clammy,  and  a  fixed  pain  takes  place  above  the  focket 
ol  the  eye,  and  gradually  extends  over  the  whole  forehead. 
The  functions  of  the  brain  begin  to  be  deranaed;  all  objefts 
fecm  to  the  patient  to  have  an  appearance  different  from  what 
they  ufuallvhave  ;  and  he  is  frequently  feized  with  fits  of  gid- 
dinefs,  and  even  blindnefs.  He  is  at  the  fame  time  toiinented 
with  intolerable  thirft,  and  experiences  a  violent  fenfation  of 
burning  in  the  throat,  and  over  the  whole  fkin.  The  urine 
is  commonly  turbid,  almoft  of  a  coffee-brown  colour,  and 
gives  a  dark  fedlment.     The  bodv  is  coftivc. 

"  Under  thefe  circumftances  the  difeafe  incrcafes,  and  it 
then  becomes  high  time  to  apply  means  for  leffeninfr,  or  ra- 
ther removing,  if  poffible,  thofe  affections  which  threaten  the 
life  of  the  patient.  This  is  the  critical  period  for  bringino- 
the  difeafe,  as  the  Polifii  phvficians  fay,  to  maturity.  When 
this  is  accompliflTcd,  the  patient  will  be  pad  all  danger.  The 
fureft  means  of  effecting  this  end  is,  to  endeavour  to  excite 
perfolration ;  for  which  purpofe  the  warm  bath,  Itrentrthened 
with  a  decoction   of  aromatic  or  other  herbs  accordino^  to 

Vol.  VI.  G  <T  circum- 
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circurn (lances,  and  which  the  patient  ought  to  ufc  every  tlaj-Js 
to  be  rcconnneiided.  At  other  times,  the  body  niuft  often  be 
Tubbed  with  flannel,  in  order  to  maintain  a  determination  ot 
the  juices  towards  the  fkin.  Diluent  medicines,  fiich  as 
the  extrai^  of  bitters,  foap,  hemlock,  and  mercurius  dulcis  if 
no  fcorbutic  diathcfiscxiits,  are  to  be  adminiliered  internally. 
It  has  been  confirmed  by  repeated  experiments,  that  ftrong 
pcrfpiration,  often  continued,  for  feveral  days,  is  the  confe- 
quence  of  this  treatment.  The  matter  perfpired  is  in  general 
exceedingly  clammy,  and  has  a  naufcous  foetid  fmell.  In 
confequcncc  of  this  pcrfpiration  the  morbid  affeftions  gra- 
dually difappear,  the  patient  feels  himfelf  lighter,  and  might 
imagine  himfelf  quite  well,  were  he  not  obliged  to  drag  about 
a  heavy  load  of  filthy  matted  hair,  filled  with  a  multitude  of 
fmall  worms  *.  By  cutting  off  the  hair,  the  patient  would  be 
expofed  to  the  utmoft  danger :  the  confequences  are,  bhnd- 
nefs,  incurable  convulfions,  and  often  death.  There  is  an 
inftance  of  a  lady,  who,  after  having  been  almoft  cured,  died 
fuddenly  on  attempting  to  draw  a  comb,  even  with  the  utmoft 
gentlenefs,  through  her  hair.  The  beft  method  is,  to  bear 
the  inconvenience  with  patience  for  three  or  four  years.  At 
the  favourable  period  when  the  hair  begins  to  be  difengaged, 
at  which  time  the  young  hair  is  feen  fpringing  up,  the  follow- 
ing niles  are  to  be  obferved  : — A  place  is  to  be  lought  for  in 
the  head  where  the  matted  hair  is  loofe  and  raifed  up:  into  this 
place  tlie  finger  mufl  be  thruft,  and  the  operator  muft  endea- 
vour, but  without  ufing  force,  to  loofen  it  every  where  around ; 
and  this  procefs  muft  be  daily  repeated,  fometimes  in  one  place 
and  fometimes  in  another.  The  hair  which  has  been  com- 
pletely difengaged  is  then  to  be  cut  with  great  caution.  After 
this  operation,  fiiould  the  pain  in  the  orbit  of  the  eye  return, 
and  if  giddinefs,  accompanied  with  convulfive  movements  in 
the  armi5,  fhould  take  place,  the  operation  of  difengaging  the 
hair  muft  be  fufpended,  and  bathing  be  refumed.  By  thefe 
means  the  afteclions  not  only  difappear,  but  the  remaining 
clotted  hair  often  becomes  loofcned  of  itfelf.     In  this  difeafe 

*  The  ufc  ©f  hair-powder,  it  is  faid,   was  firft  introduced  for  the  pur- 
pofe  of  concealing  the  deformity  occaftoned  by  this  difeafe.     Edit. 
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the  hair  often  fwclls  in  fuch  a  manner  that  blood  iflues  from 
it  when  cut." 

Dr.  Brera  is  of  opinion,  that  this  terrible  difeafe  is  not  to 
be  afcribed,  as  fome  believe,  to  the  dirtinefs  of  the  people  in 
Poland. 


IX.  On  the  Ammoniure  of  Cohalt,  and  an  Acid  contained  in 
the  Grey  Oxyd  of  that  Metal  known  under  the  Name  of 
Zaffar.      i?)'  L.  B R U GN  AT E L L I  *. 

X  H  E  metallic  ammoniures  have  for  fome  time  paft  en- 
gaged my  attention.  Thefe  compounds  refult  from  a  che- 
mical combination  of  ammonia  with  metals.  Hitherto  they 
have  been  little  examined,  that  ofcopper  excepted,  notwith- 
ftanding  their  charafteriftic  properties,  which  diftinguilh  them 
from  other  bodies.  The  ammoniure,  which  iirft  became  the 
object  of  my  refcarches,  was  that  of  cobalt  f.  The  parti- 
cularities which  it  prefented  are  as  follows : — 

1.  I  had  feveral  times  obferved  that  the  precipitate,  formed 
by  ammonia  in  a  folution  of  the  nitrat  of  cobalt,  was  re-dif- 
folved  in  that  alkali.  I  collected  fome  of  it  on  a  filter, 
and  waflied  and  dried  it.  Oii  half  an  ounce  of  this  precipitate, 
which  was  of  a  dark  colour,  I  poured  two  ounces  of  liquid 
ammonia,  (lopped  the  bottle,  and  left  it  at  reft.  The  tem- 
perature of  the  atmofphere  v/as  20°  above  zero  of  Reaumur. 
At  the  end  of  twenty-four  hours  the  alkali  had  allumed  a 
dark-red  colour  \^  and  the  precipitate  was  entirely  dilFolvcd. 
I  thought  I  had  formed  a  pure  ainmoniure,  but  I  endeavoured 
to  procure  a  larger  quantity  by  other  means. 

2.  I  tried  to  diflblve  fmalt  or  blue  cobalt  in  cauflic  am- 
monia, but  without  fuccefs,  even  when  long  digedion  was 

■'•  From  the  Annaks  de  Chimie,  No.  9S.  ^ 

t  I  have  fince  examined  the  ammoniures  of  mercury,  zinc,  copj>er, 

it\<\  arfenic. 

t  Bergman  had  ohferved  only  that  ammouia  a'Tumed  a  red  colour  with 

(!»/balt.     CoOaitum,  fays  he,  a  tiiccdo  differt  quod  omnibus  aridis  el  alruli 

•volatiUJol-vatur  colore  rubra.     This  circuniftance  has  bctn  noticed  by  all 

cheniifts  w.ithout  adding  any  thintj  to  it. 

G  g  a  employed; 
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employed;  but  I  eafily  lucceeded  in  diflolving  the  grey  oxvd 
o(  this  metal,  commonly  called  xajj'ar.  This  fuhftance  af- 
forded me  the  means  oi  eafilv  procuring  annnoniure  in  abun- 
dance, and  permitted  me  to  repeat  and  vary  my  experiments 
different  ways. 

3.  I  evaporated  to  drvncfs  the  annnoniure  olitaincd  from 
zaflTar.  The  concrete  reliduum  [  obtained,  was  eompofed  of 
two  very  difiindl  fu'oftances;  one  of  which  had  a  dark  red, 
and  the  other  a  pale-vellowifli  colour. 

4.  T  poured  diftilled  water  on  this  reliduum,  fiirring  the 
matter  with  a  glafg  fpatula.  The  red  part  was  entirely  dif- 
folved,    and   communicated    to    the  water  a  beautiful    rofe 

•colour.     The  vellowifli  matter  remained  undilfolved. 

5.  The  yellowilh  fubftancc  mav  be  obtained  during  tlie 
evaporation  of  the  liquid  ammoniure,  from  which  it  begins 
to  be  feparatcd  at  the  moment  when  it  is  reduced  to  half  its 
bulk.  The  red  fubftance  remains  diflblved  in  the  laft  quarter 
of  the  liquid  *. 

6.  The  ammonia  then  takes  from  the  zaffar,  and  holds  in 
folulion,  two  very  didin^l  matters;  one  of  which,  foluble  la 
water,  has  a  red  polour;  and  the  other,  infoluble  in  the  fame 
liquid,  has  a  yellowiih  colour.  The  latter  fubftance  is  the 
pure  oxyd  of  cobalt.  I  think  I  difcovered  in  the  former  i\ 
peculiar  acid,  diftinil  from  all  the  other  acids  known. 

Of  the  fure  Oxyd  oj  Cobalt. 

7.  The  yellowifli  fubftance,  which  is  fcparated  by  the  flow 
evaporation  of  the  ammoniure  in  the  air  or  in  the  fun,  may 
be  confidered  as  the  pure  oxyd  of  cobalt.  It  is  infipid,  in- 
odorous, infoluble  in  water,  and  foluble  in  all  the  mineral 
acids.  The  nitro-muriatic  acid  forms  vrith  it  a  yellowifh 
folution,  which  is  in  great  mealurc  deprived  of  its  colour  by 
the  addition  of  a  little  diftiljed  water. 

8.  This  folntion  may  be  employed  for  fympathetic  ink, 
like  the  common  nitro-muriat  of  cobalt.  Sometimes  the 
acid  refufes  to  diflblve  the  w^hole  of  the  oxyd,  but  by  adding 
a  little  water  the  folution  is  completed. 

'*  By  preferving  aminoniure  of  cobalt  for  fome  time,  even  In  bottles 
well  flopped,  there  is  fcparated  fiom  it  a  yellow  matter. 

9.  This 


On  the  Ammon'iurc  and  Add  of  Colalt.  329 

9.  This  folution  is  precipitated  by  the  pruffiat  of  pot-a(h 
of  a  blueifh-crecn  colour,  which  does  not  change.  It  is  not 
precipitated  bv  the  gallic  acid,  but  the  mixture  acquires  a 
darker  colour.  In  other  refpecls  this  folution  exhibits  all  the 
phenomena  of  a  common  folution  of  cobalt  in  the  fame  acid. 

10.  The  muriatic  acid  diflblves  exceedingly  well  the  yellow 
oxyd,  and  aflumes  a  beautiful  highly- charged  green  colour. 
This  colour  immediately  difappears  with  the  nitric  acid  as 
well  as  with  a  little  water,  but  it  reappears  by  the  addition 
of  a  little  of  the  muriatic  acid  well  concentrated. 

•  Of  the  pure  Ammorihire  of  Cd^alt. 

11.  The  yellow  oxyd  diflblves  entirely  in  ammonia,  and 
forms  pure  ammoniure  of  cobalt.  This  ammoniure  has  a 
yellow,  and  fometimcs  a  rofe,  colour.  It  is  not  decompofed 
by  acids.  It  is  deprived  of  its  colour  by  the  muriatic  acid. 
The  pruflfiat  of  pot-afli  changes  it  to  grey,  and  occafions  after- 
wards a  depofit  of  the  fame  colour.  The  fulphure  of  pot-alh 
makes  it  aflTume  a  dark  colour  inclining  to  black,  and  preci- 
pitates from  it  fulphure  of  cobalt*.  The  borat  (alkaline)  of 
foda  is  decompofed  by  it,  and  precipitated  into  borat  of  cobalt 
of  a  very  white  colour. 

Oil  the  Acid  draivn  from    the  Ammoniure  of  Cobalt,  and 
its  Properties. 

12.  The  red  fubftance  of  the  preceding  experiments  was 
feparated  from  the  yellow  oxyd.  For  this  purpofe  I  evapo- 
rated in  the  fun  liquid  ammoniure  ;  and  when  it  was  reduced 
to  about  the  fourth  of  its  volume,  and  no  longer  precipitated 
in  a  fenlible  manner  yellow  oxyd,  I  filtered  it  through  paper. 
What  paffed  had  a  dark  red  colour,  like  decoction  of  cochi- 
neal. This  liquor  emitted  no  odour,  but  had  a  verv  pun- 
gent tafte  :  it  was  again  expofed  to  the  fun  till  it  was  per- 
feclly  deficcated. 

13.  The  remaining  mafs  was  dilfolved  in  dlftilled  water, 

•  The  fulphure  of  cobalt  dried  in  the  air  approaches  in  colour  to  zaflFar. 
Wlien  rubbed  on  paper  it  affumes  a  metallic  fplendour  like  the  greater 
part  of  the  other  metallic  fulphures;  when  heated  it  emits  a  fulphureovs 
pdour,  and  inflames  when  thrown  on  burning  coal§. 

which 
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which  was  tinged  of  a  beautiful  rubv  colour.  This  foiution 
manifeftcd  an  unctjuivocal  charafter  of  acidity.  On  cooling, 
it  depofited  fonie  Uv/iW  brilliant  cryftals,  which  I  found  to  be 
a  combination  of  the  acid  with  ammoi.ia.  7\s  this  acid 
feemed  to  be  diftinA  from  all  the  other  acids,  1  1; . -t^  ;:,ivea 
it  the  peculiar  name  of  the  cabaltic  ac'uL 

14.  To  afcertain  whether  the  cobaltic  acid  could  be  fepa- 
ratcd  from  the  ammoniure  of  cobalt  by  means  of  heat,  I  fub- 
je6ted  a  pound  of  it  to  diftillation  in  a  retort.  After  three- 
iTourlhs  of  the  liquid  had  paffed  into  the  receiver  I  flopped 
the  diftillation,  and  found  that  the  retort  contained  a  liquid 
rendered  turbid  by  the  yellow  oxyd  precipitated.  I  decanted 
the  liquid  after  the  precipitate  had  depofited  iifelf,  and  eva- 
porated it  to  dr)'nefs.  The  rcfiduum  was  yellowifli,  and 
partly  foUible  in  water,  to  which  it  communicated  a  yellow 
tint.  'J'hls  foiution  poffefled  all  the  acid  characters  of  the 
red  liquid  of  No.  15. 

15.  In  another  experiment  I  put  a  pound  of  the  ammo- 
niure of  cobalt  into  a  retort,  and  carried  the  diftillation  to 
<]rynefs.  The  cooled  matter  which  remained  at  the  bottom 
of  the  retort  was  blue;  but  it  had  this  colour  only  at  its 
furface,  being  internally  yellow.  After  fome  hours  this  blue 
colour  difappeared,  and  the  mafs  affumed  a  red  colour. 

16.  A  remarkable  difference  between  the  rcfiduum  of  the 
evaporation  in  the  fun  and  that  by  fire  is,  that  the  latter  gave 
up  to  the  water  the  cobaltic  acid  almoft  colourlcfs,  fo  that 
the  foiution,  filtered  cold,  was  almoft  as  limpid  as  water.  I 
remarked  befides,  that  by  the  latter  procefs  the  acid  does  not 
contain  any,  or  contains  very  little,  of  cobalt  of  annnonia 
{cobalt  cC avunoniaque) . 

T  ihall  now  enumerate  the  principal  characlers  by  which 
the  new  acid  is  difiiinguifhed. 

1 .  It  prefcuts  itfclf  under  a  concrete  form,  and  Is  not  vo- 
latilifcd  by  fire. 

2.  It  is  fometimes  of  a  red  colour,  fometimes  pale  yellow, 
.^nd  at  other  times  entirely  colourlcfs. 

3.  It  has  no  fmell. 

4.  It  has  an  acid,  pungent,  but  not  difagreeable  tafte.- 

5.  It  gives  a  tinge  •ci'i  bright  red  to  an  infufion  of  turnfol.  • 

6.  It 
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6.  It  Is  perfe6):ly  foluble  in  water. 

7.  It  decompofes  all  the  alkaline  fulphures  from  which  it 
precipitates  the  I'ulphur. 

8.  It  precipitates  ammoniure  of  copper  of  a  bright  green, 
and  that  of  zinc  of  a  pure  white  colour. 

9.  It  precipitates  the  fulphat  of  copper  of  the  fam«  colour 
as  the  ammoniure  of  that  metal. 

10.  It  precipitates  the  nitrat  of  filver  white  j 

11.  The  nitro-muriat  of  tin  the  fame; 

12.  The  nitrat  of  mercury  of  a  clear  ftraw  colour ; 

13.  The  acetite  of  lead  white. 

14.  It  does  not  make  any  fenfible  change  in  folutions  of 
gold  and  plalina. 

15.  It  precipitates  lime-water  in  a  white  coagulura  info- 
luble  in  water,  and  fuper-faturaled  with  acid. 

16.  It  precipitates  the  acetite  and  muriat  of  barj'tes, 

17.  It  is  feparated  from  the  water  which  holds  it  in  folu- 
tion  by  alcohol. 

i8.  Employed  as  a  fympathetic  ink,  it  is  not  coloured 
green  or  blue  like  folutions  of  cobalt,  but  renders  the  paper 
brown  and  then  black  when  it  has  been  cxpofed  to  a  ftrong 
heat,  as  is  the  cafe  with  other  acids. 

19.  With  tin6lure  of  gall-nuts  newly  made,  it  forms  an 
abundant  yellowifh  precipitate. 

20.  With  a  faturated  folution  of  foda  it  gives  an  irregular 
tranfparent  fait  foluble  in  water,  but  not  deliquefcent  in  the 
air. 

21.  With  pot-afli  it  forms  a  fait  cryftallifable  in  fquare 
cryftals,  tranfparent,  and  not  deliquefcent  in  the  open  air; 

22.  With  ammonia  a  fait  foluble  in  its  acid ; 

23.  With  barytes  an  opake  fait  cryftallifable  with  diffi- 
cultv. 

The  prefence  of  an  acid  in  zaffar  made  me  fufpc6l  that 
this  acid  might  be  of  an  arfenical  nature ;  but  this  doubt  foori 
vaniftied  by  comparing  the  charafters  of  the  two  acids. 

I  ft.  The  arfcnic  acid  does  not  precipitate  folutions  of  lilver 

like  the   cobahic  acid.      2d,  The  arfenic  acid   precipitates 

lime-water :  this  arfeniate  is  rediffolved  by  the  acid  as  well 

as  by  a  frefh  quantity  of  lime-water.     The  contrary  is  the 

7  cafe 
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cafe  with  the  acid  of  co])alt.  3d,  The  arfcnic  does  not,  like 
the  cobaltic  acid,  deconipofe  the  nuiriat  and  the  acetitc  of  ba- 
rytes.  4th,  The  arfcnic  acid  is  foliible  in  alcohol,  which 
precipitates  the  cobaltic  acid  under  a  concrete  form. 

It  remained  to  be  afcertained  whether  the  acid  extra6led 
from  zaffar  exifted  already  formed  in  that  oxyd,  or  whether 
it  was  produced  by  the  acl:ion  of  the  ammonia. 

As  the  acid  of  cobalt  readily  dilfolves  in  water,  I  boiled  fix 
pounds  of  zaffar  in  eight  pounds  of  water  for  a  quarter  of  au 
hour,  and  filtered  the  liquor  while  warm,  ^hat  palTed  was 
tranfparent  and  colourlefs,  but-manifefted  a  fenfible  tafle.  I 
evaporated  the  liquid,  taking  care  to  cover  the  veflll  with  a 
piece  of  filk.  When  reduced  to  one-half  it  became  turbid, 
without  the  fubftance  which  was  feparated  appearing  fcnfibly 
coloured.  I  continued  the  evaporation  till  a  third  only  of 
the  liquor  remained.  When  I  removed  it  from  the  fire  there 
was  depofited  a  very  white  matter,  which,  on  coming  into 
contaft  with  the  air,  affumed  a  beautiful  rofc  colour.  I  fe- 
parated this  matter,  and  collefted  it  on  the  filter. 

The  liquor  which  paffed  had  a  bright-yellow  colour,  and 
was  perfectly  tranfparent.  It  manifeded  in  a  decided  manner 
an  acid  tafte;  reddened  tinclure  of  turnfol;  fpeedily  decom- 
pofed  lime-water,  falts  of  barytes,  and  thofe  of  filver;  was 
precipitated  with  alcohol,  8cc.  In  a  word,  it  exhibited  all 
the  properties  of  the  cobaltic  acid  obtained  by  the  proceffes 
before  mentioned. 

The  red  dcpofit  which  remained  on  the  filter  was  infipid, 
and  gave  to  tiie  muriatic  acid  a  very  beautiful  green  colour. 
It  was  the  pure  oxyd  of  cobalt.  This  oxyd  diffolved  in  a 
large  quantity  in  its  acid,  and  was  precipitated  from  it  in 
proportion  as  the  latter  was  concentrated.  The  acid  which 
the  anmionia  had  feparated  from  the  zaffar  was  found  then 
entirely  formed  in  that  iubftance.  It  itill  remains  to  be 
determined,  in  a  pofitive  manner,  what  is  its  radical.  In  the 
mean  time  I  thought  it  my  duty  to  retain  its  name  of  the 
cohahic  acid. 
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fmmd.     By  Profejfor  B  E  C  K  M  A  N  N . 

[Concluded  from  Page  103.] 

-IRELAND  has  very  abundant  oyfter-banks  near  the  vil- 
lage of  Arklow,  on  the  eaftern  fide  of  Dublin,  from  which 
feed  is  conveyed  to  the  artificial  beds  of  the  capital  on  the 
northern  fide  near  Clontarf ;  and  further  fouth,  at  Sutton, 
not  far  from  Howth.  Alfo  at  Polebeg  and  Dalkey,  not  far 
from  Dublin  ;  and  particularly  Ireland's  Eye,  where  the 
largeft  and  befl:  oyfters  lie  at  the  depth  of  about  eighteen  or 
twenty  fathoms  under  the  water.  Likewife  to  the  north  of 
Dublin,  near  Rulh  and  Skerries,  where  the  oyfi:ers  are  faker 
and  harder  than  in  places  where  more  frefli  water  falls  into 
the  fca*.  Scotland  has  great  abundance  of  oyfters  near  the 
ifland  of  Inch  Keith,  which  is  not  far  from  Leith. 

I  have  no  intention  of  enumerating  all  the  places  where 
oyfter-beds  are  found  ;  but  I  fliall  here  give  a  lift  of  thofe  with 
which  I  am  acquainted,  becaufe  it  perhaps  mav  be  of  ufe 
to  travellers  who  think  objefts  of  this  kind  not  unworthy  of 
their  notice.  Thefe  fliell-fifh  arc  found  in  various  places  on 
the  coaft  of  France;  fuch  as  the  mouth  of  the  Seine,  where, 
though  few  in  number,  they  are  of  an  excellent  quality.  On 
the  coaft  of  Caen,  in  Normandy,  there  is  a  bank  fix  miles  in 
length  and  one  in  breadth.  They  are  found  alfo  in  the  Bay 
of  Ifigny,  and  in  the  neighbourhood  of  Cherbourg.  Thofe 
in  particular  are  highly  valued  which  are  collefted  at  the 
mouths  of  fome  ftreams  where  the  fea- water  is  fometimes 
thrown  entirely  back,  and  which  are  called  huitres  de  pied, 
Granville,  in  Normandy,  gains  50,000  livres  f  by  this  fiftiery. 
On  the  coaft  of  Brittany  there  are  very  large  oyfters,  parti- 
cularly at  Concalle,  where  a  great  many  are  preferved  in 
places  enclofed  for  the  pnrpofe.  The  bank  at  Painpol  is  al- 
moft  entirely  exhaufted.  At  the  mouth  of  the  Loire;  between 
the  rocks  on  the  coaft  of  Poitou,  on  the  coaft  of  Aunis  and 
Saintonge,  where  thofe  who  make  bay-falt  tranfplant  oyfters  to 

*  Natural  Hi'jory  of  the  County  of  Dublin,  by  Rutty,  Vol.  I.  p.  376, 
f  This  at  leaft  is  afferted  in  f'ujage  clans  les  de^artementi  de  la  France. 

Vol.  VI.  H  h         ' .  nw% 
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Inarfliy  places,  In  which  they  acquire  a  better  quality,  though 
they  never  become  fo  good  as  the  green  ones  of  Saintonge  : 
alfo  'h  la  tete  de  Bucbj  near  Bourdcaux.  In  Languedoc,  near 
Cape  Leucatc,  there  is  an  oyfter-bank  at  the  depth  of  twenty 
feet.  At  the  mouth  of  the  Khone,  on  the  coaft  of  Provence. 
At  Paris  thofe  oyfters  arc  moft  efteemed  which  come  from 
Bretague,  Rochelle,  Bourdcaux,  and  particularly  from  Mcdoc. 

The  Dutch  have  fome  ovftcr-beds  on  the  coaft  of  Zealand, 
near  ZieVikzee;  oyfters  are  kept  there  alfo  in  pits  as  well  as 
at  the  town  of  Brouwerfliaven,  and  particularly  at  Petten  in 
North  Holland  :  thofe  of  the  laft- mentioned  place  are  much 
efteemed,  and  are  known  under  the  name  of  Petten  oyfters. 
For  thefe  pits  *  many  fliip  loads  are  tranfporled  every  year 
from  the  coafts  of  England. 

There  are  exceedingly  rich  oyfter-banks  in  the  duchy  of 
Holftein  and  in  the  neighbourhood  of  Jutland,  which  fup- 
ply  moft  of  the  oyfters  ufed  in  the  northern  part  of  Ger- 
many. I  entertained  hopes  that  we  fliould  have  obtained  a 
complete  defcription  of  thefe  oyfter-beds  in  the  highly  valu- 
able colle6lion  of  the  Provhizial-bl'dttern  of  Schlefwig-Hol- 
flein,  as  well  as  of  the  trade  to  which  they  give  rife;  but  hi- 
therto this  hope,  as  far  as  I  know,  has  never  been  realifed. 
It  gives  me  greater  pleafure,  therefore,  to  be  able  to  fupply 
in  fome  meafure  this  deficiency  by  the  information  on  that 
fubjeft,  which,  by  the  m.eans  of  Profeflbr  Tychfen  and 
M.  Adler,  I  obtained  from  M.  Todfen,  a  clergyman  at 
Uberg  near  Tondern.  ' 

The  royal  oyfter-beds  lie  all  together  on  the  weftern  coaft: 
of  the  duchy  of  Schlefwig,  between  the  iflands  Fanoe,  Rom  or 
Romoe,  Sylt,  Fohr,  Amrom,  Nordftrand,  Silworm,  Siide- 
Tog,  and  extend  from  the  diftrift  of  Ripen  to  Helgoland. 
The  number  of  the  beds  from  which  oyfters  can  be  filhed  is 
at  prefent  reckoned  to  be  fifty :  the  greater  part  of  them  take 

♦  Oeflerpullen  luaarin  de  ocfien  gejpeend  ivorden.  Oyfier-banks  firft 
arofe  on  the  coafts  of  Holland  about  the  beginning  of  this  century,  a  few- 
years  before  it  began  to  be  cbfervcd  that  fliips  were  deftroyed  by  fea- 
worms,  as  we  are  informed  by  Sellius  in  his  Hijl,  nat.  tcvedinum.,  p,  289. 
See  alfo  Lccuwenhoek's  Arcana  natutiC-,   01  Expcrimenia  et  conle7nplat. 

P«459.  -    . 

their 


and  the  Places  tub  ere  found.  2,^^ 

their  names  from  the  perfgns  by  whom  they  were  difcovered. 
Some  of  them  are  a  furlong,  fome  a  quarter  of  a  mile,  and 
fome  half  a  mile  in  length  ;  and  their  breadth  is  equally  va^ 
rious.  M.  Todfen  afcribes,  and  with  great  propriety,  the 
excellent  quality  of  thefe  oyfters  to  the  water  which  in  the 
fpring  is  fwept  by  a  continued  eaft  wind  that  blows  from  the 
continent  through  the  canal  and  fluices.  The  oyfters  of 
thefe  different  banks  are  not  all  of  the  fame  kind;  in  fome 
they  are  large,  in  others  of  a  moderate  fize,  and  in  many 
only  fmall :  the  laft,  were  they  left  to  grow  older,  would 
never  attain  to  a  larger  fize.  The  large  oyfters  are  called  de- 
futat-aujlerti,  the  reft  haufmanfaujiern.  Till  the  year  1794, 
the  royal  chamber  of  domains  let  thefe  oyfter-banks  to  the 
higheft  bidder  for  the  term  of  fix  years ;  but  as  this  period 
was  too  fliort  for  the  perfons  who  took  the  leafe,  and  preju- 
dicial to  the  fifliery,  they  were  let  to  the  prefent  lelTee, 
M.  AfmufTen,  merchant  in  Tondern,  during  his  natural 
life,  from  the  year  1795,  for  the  yearly  fum  of  7505  dollars, 
which  muft  always  be  paid  in  advance.  He  has  bound  him- 
felf  to  furnifli  yearly  113!  barrels  of  oyfters  to  be  delivered 
from  time  to  time,  but  each  time  never  lefs  than  four,  and 
never  more  than  eight  barrels,  carriage  free,  at  Haderfleben, 
for  the  royal  family.  This  city  is  diftant  about  ten  miles 
from  the  villa2;e  of  Hover,  where  the  oyfters  are  landed,  and 
which  is  a  mile  from  Tondern.  The  leffee  is  permitted  to 
fifli  for  and  fell  oyfters  only  during  the  four  laft  and  the  four 
firft  months  of  the  year.  The  iaftruments  ufed  for  fifhing: 
up  thefe  oyfters  are  of  the  fame  kind  as  thofe  employed  in 
other  countries.  The  moft  common  is  a  kind  of  drag-net 
made  of  thongs  of  feals-fkin  worked  together,  and  faftened  to 
an  iron  frame  which  fcrapes  up  the  oyfters,  Thefe  nets, 
when  the  fiftiermen  have  arrived  at  the  proper  place,  are  let 
down  bv  means  of  ropes  made  faft  to  the  iron  frame, 
M.  Afmuffen  ufes  at  prefent  eighteen  velfels,  which  are  per- 
fectly fimilar  to  thofe  of  which  figures  have  been  given  by 
Duhamel.  The  fiiliermen  bring  their  lading  either  to  the 
above-mentioned  village  of  Hoyer  or  to  Hufum*,  'which  is 

feven 

*  I  have  been  told  by  a  fiiend  that  prayers  for  the  prefervation  of  this 
H  h  a  oyller- 
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feven  miles  from  Tondern.  From  there  the  oyfters  are  con- 
veyed to  Apenr^de  and  Flenfburg,  and  thence  in  fliips  to  the 
Eaft  Sea,  where  the  confumplion  is  greateft,  for  a  barrel 
fometinies  is  fold  there  at  the  rate  of  100  roubles.  It  is  not 
true  that  they  coft  dearer  to  the  natives  than  to  foreigners  : 
a  hundred  coft  a  dollar  ;  and  a  barrel,  containing  from  800 
to  loco  oyfters,  about  ten  dollars,  fometimes  more  or  lefs.   - 

The  number  caught,  and  the  confumption,  vary  exceed- 
ingly in  different  years.  During  ftormv  weather  and  fevere 
froft,  none  can  be  fiflied.  The  niuiiber  fiilicd  up  yearly,  the 
leffee,  for  reafons  which  cannot  be  difapproved,  has  hitherto 
kept  a  fecret;  but  it  is  certain  that  2000  barrels  v.'ould  fcarcely 
be  fufficient  to  pay  the  rent  and  expenccs. 

Thefe  fliell-fifh  are  more  or  lefs  injured  by  froft  and  ftormy 
weather,  according  to  the  depth  at  which  they  lie.  Some 
beds  at  high  tides  have  only  eight,  fome  three,  and  fome 
fcarcely  two  fathoms  water  above  them ;  and  the  laft  fuffer 
moft  when  continued  froft  prevails  with  a  wind  from  the  eafl: 
or  north,  becaufe  on  thofe  occafions  the  tide  is  fcarcely  per- 
ceptible on  this  coaft.  The  beds  during  ftormy  weather  are 
fometimes  covered  with  fand  and  fea-weeds,  but  by  the  fame 
caufe  they  may  be  freed  from  them.  Thofe  beds  which  are 
in  danger  of  being  covered  with  mud,  fand,  ftiells,  or  fea- 
weed,  the  fifhermen  endeavour  to  keep  clean  by  continual 
fifliing  on  them  ;  but  thofe  beds  which  contain  a  great  num- 
ber of  young  oyfters  they  fparc  as  much  as  poflible. 

The  five-fingered  fifli  infefts  thefe  beds,  but  the  oyfter- 
fifiiers  call  it  the  ftar-fifli.  A  long  red  worm,  alfo,  with  a  great 
number  of  feet,  is  found  among  thofe  oyfters  which  are  old 
and  fickly.  Oyfters  of  three  years  old  are  accounted  fit  for 
fale.  The  lefl'ee  is  forbidden,  under  the  fevereft  penalties,  to 
fiili  up  any  younger.  The  fiftiernien  muft  carefully  feparate 
the  young  ones  from  thofe  which  are  eatable,  and  throw 
them  back  into  the  beds.  To  be  able  to  diftinguifli  the  three 
years  old  oyfters,  itisneceflary  to  be  well  acquainted  with  the 

oyfter-bed  were  formerly  otlercd  up  in  the  church  of  Hufum  ;  but  this 
has  been  omitted  for  feveral  years  paft,  becaufe  the  owner  rtfnfcd  to  allow 
the  clergyman  about  two  hundred  oyfters,  which  he  claimed  for  performing 
that  dntjr. 

beds 
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beds  where  they  are  found  :  if  this  is  the  cafe,  they  may  be 
eafily  known  from  the  young  oyfters  by  their  form,  and  the 
fize  of  their  (liell. 

The  oyfter-banks  of  Jutland  he  on  the  eaftern  fide  of  the 
northern  cxtrcmitv,  near  Fladftrand,  a  market-town,  where 
there  is  a  paffage  over  to  Norway;  alfo  at  the  ifland  of  Lefibe, 
fituated  in  the  Cattegat,  three  miles  from  Sabie,  in  the  dif- 
trict  of  Aalborg.  Refpecling  this  fifhery,  feveral  regulations 
have  been  publifhed,  one  of  which  is  dated  February  1709. 
Attempts  have  often  been  made  to  tranfplant  oyfters  to  the 
large  bays  which  extend  from  the  Cattegat  twenty  miles 
acrofs  the  country,  and  nearly  interfect  itj  but  they  have 
been  attended  with  as  little  fuccefs  as  thofe  on  the  coaft  of 
Seeland. 

Norway  has  excellent  oyfters,  and  in  great  abundance  on 
the  weftern  coafts.  The  beft  are  thofe  found  on  the  rocks, 
and  called  rock-oyfters.  Many  of  them  are  pickled,  and 
fent  in  jars  and  other  veffels,  which  contain  the  fixteenth 
part  of  a  barrel,  to  different  parts  of  the  Eaft  Sea.  Thefe 
oyfters  often  contain  pearls ;  but  they  are  not  of  a  large  fize, 
and  never  have  complete  fplendour. 

Sweden  has  excellent  oyfters  on  the  coaft  of  Bahus-Lan, 
near  the  ifland  of  Kaftero,  a  mile  v.eft  from  Stromftad,  from 
which  they  are  fent,  as  well  as  from  Udewalla,  to  e\'«ry  part 
of  the  kingdom.  The  fiiliermen  there  pretend  that,  when  an 
oyfter-bed  has  been  exhaufted,  it  requires  from  four  to  five 
years  before  it  is  again  ftocked  *. 

Italy  has  oyfters  of  different  qualities.  Thofe  found  near 
Ancona  are  of  a  large  fize,  but  not  vtry  well  tafted.  Thofe 
are  accounted  the  beft  which  are  produced  in  prodigious 
multitudes  near  Tarento,  in  the  fea  called  Mare  Piccolo,  or 
//  Picciol  Mare,  which  is  a  large  bay  that  extends  paft  Ta- 
rento towards  the  north-eaft.  I  mention  this  circumftance, 
becaufe  in  moft  of  the  geographical  books  and  charts  thefe 
names  are  wanting.  I  found  them  only  in  an  old  chart  of 
the  Terra  di  Otranto,  by  J.  Janfon,  though  they  often  occur 
in  books  of  travels. 

*  Kalm's  Waftgbtha  och  Bahuflanfdka  refa.  Stockholm  1746.  Svo, 
p.  1 19  aiid  157. 
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TheJMediterranean  fea,  in  general,  has  more  flicll-fifh  than 
the  ocean  any  where  contains  in  the  fame  ipace ;  but  no  part 
of  it  is  more  abundant  in  this  rcfpcft  than  the  Goljo  Tarati" 
tino,  the  harbour  of  the  city,  and  the  Ficciol  Mare.  Fifliing 
is  the  principal  or  only  occupation  of  the  inhabitants,  who 
chiefiy  live  by  it :  on  this  account  the  greatell  care  is  taken 
to  preferve  and  increafe  the  oyfter-beds.  At  prefent  there 
are  feven,  which  belong  partly  to  the  king,  partly  to  the 
clergy,  and  partly  to  private  perfons. .  They  are  all  let  on 
leafe.  Thofe  who  pay  to  the  proprietors  30  carlini  may  fifh 
for  oyfters  till  St.  Andrew's  day.  It  is  alTerted  that  they  bring 
in  yearly  21,348  ducats,  and  that  the  duty  on  all  the  oyllers 
and  fliell-li{h  \vhich  are  fent  from  the  city  amounts  to  5615. 
If  we  add  to  this  what  is  gained  by  the  preparation  of  byflus 
{lana  phw-a^)  we  may  cftimate,  according  to  the  alTertion  of 
the  archbifliop  Jofeph  Capece-Latro  f,  the  whole  annual  re- 
turn at  loo.coo  ducats.  Great  care  is  here  taken  that  the 
oyfters  may  not  be  diflurbcd  during  the  time  they  are  fpawn- 
jng,  and  that  all  the  young  ones  be  thrown  back  again  into 
the  fea.  It  is  generally  believed  here  that  all  {liell-fifii  are 
fatteft  and  fullcft  at  the  time  of  the  full  moon. 

The  oyfters  of  the  Mare  Piccolo  are  at  prefent  to  the  rich 
Italians  what  thofe  of  the  Lucrine  lake  were  to  the  ancients  ;|;, 
This  lake  extended  in  Campania  from  Baize  to  the  lake  Aver- 
nus,  and  was  feparated  from  the  fea  only  by  a  mole ;   but, 

*  A  kind  -of  filky  threads,  about  five  or  fix  inches  in  length,  which 
fome  kinds  of  fheli-fifli  (my(i/us  pifina)  thrtiw  out,  and  with  which  they 
attach  tjiemfelves  to  the  rocks  and  other  fotid  bodies.  When  thefe  threads 
are  burnt,  they  emit,  as  filk  does,  a  fmcll  like  that  of  urine.  The  pinna 
tn,'ifina  throws  ont  a  HJfas,  which  is  fit  for  being  manufaftured,  and  is 
valued  more  than  wool.  At  Naples,  Mtifina,  Palermo,  and  Corfica, 
{lockings,  trloves,  Src.  are  made  of  this  fubftanct.  They  are  exceedingly 
warm,  and  are  confidered  as  prefervatives  againft  the  gout.     Edit. 

■j-  McTT.oria  fu  i  tffiacei  di  'Taranto,  without  date  or  place :  the  author's 
name  is  found  only  at  the  end  of  tiie  pre£iCe.  Se<j  alfo  Von  Sails  Re'ijfn 
in  njerjchiedeyie  piovinzer.  dts  Ko'i:grcicbs  Ndiip/:/,  in  the  appendix  to  the 
firft  volume. 

+  The  oyfters  of  Tsrentum  alfo  were  much  elkemed  by  the  ancient"!. 
Aulus  Gellius,  Lib.  VII.  cap.  16.  or  rather  Varro,  reckons  ihc  q/hea  Ta- 
renlina  among  the  greatcft  delicacies. 
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though  It  has  been  celebrated  by  fo  many  poets,  it  is  at  pre- 
fent  only  a  pond,  which  is  fcarcely  fufficient  for  watering 
cattle.  In  the  year  1538,  on  St.  Michael's  day,  an  earth- 
quake, which  had  continued  fome  time,  became  fo  violent 
that  the  lake  retired  from  its  banks,  and  its  bafon  was  almoft 
entirelv  filled  up;  as  was  the  cafe,  in  part,  with  the  lake 
Avernus.  The  neighbouring  fmall  town  of  Tripergala  was 
fwallowed  up  with  all  its  inhabitants  and  riches.  It  con- 
tained a  great  many  monks  and  nuns,  who,  it  is  faid,  Jed 
verv  irregular  lives.  **  It  might  have  been  exnefted,"  fays 
Blainville,  "  that  the  gulph  would  have  been  fatisfied  with 
the  nuns  and  monks,  and  that  it  would  not  have  carried  its 
rev^enge  further :  but  this  was  not  the  cafe ;  as  a  monument 
to  pofterity,  it  threw  up  fuch  a  quantity  of  filth,  that  it  pro- 
duced a  mountain  a  mile  in  height  and  four  miles  in  circum- 
ference." 

The  Venetian  oyH-crs  I  have  already  mentioned.  They 
are  fent  to  Vienna,  and  perhaps  further ;  and  thofe  who  are 
accuftomed  to  old  oyfters  are  faid  (no  doubt  ironicallv)  to 
find  them  much'  mor^  pleafant  than  freili  ones  when  they 
meet  with  them  in  other  places  ^. 

For  fome  years  paft  oyfters  have  been  brought  to  Hamburgh 
from  the  following  places,  though  from  man\'  of  them  their 
arrival  is  accidental : — London;  Havre;  Schelling,  an  iiland 
near  the  coaft  of  Weft  Friefland;  Borkum,  an  ifland  near 
Groningen;  Soltkamp,  in  the  province  of  Groningen;  V/an- 
geroeg;  Feverfliam ;  Amerum  or  Anu-oen,  an  ifland  near 
Rypen ;  Schirmerkog,  and  Feburfon.  With  the  laft  place, 
to  which  fliips,  I  believe,  have  gone  onlv  within  thefe  two 
years,  I  am  not  acquainted.  The  one  before,  no  doubt, 
means  the  iiland  of  Schiemionigkoog,  which  lies  near  Frief- 
land, to  the  eaft  of  the  ifland  of  Ameland.     Wangeroeg  is 

"""^  Becher,  in  his  Niirrijcb  JFe!j?.eit,  p.  201,  juftiy  ridicules  the  propofai 
of  William  Schroder,  Ton  of  the  then  chancellor  of  Gotl  a,  for  flocking  the 
ponds  in  the  gardens  of  V^ienna  with  oyfter-brood  :  for  oyfters  require  fait 
water ;  and  even  new  beds  formed  in  the  fea  do  not  always  fuccced.  The 
Society  for  the  Encouragem  nt  of  the  Arts  at  London  has  often  offered 
premiums  on  t'.iis  fubjtft.  Se^  Memoirs  of  Agricullure,  by  Doffie.  Lon- 
don 176],  Vol.  [.  p.  307. 
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an  ifland  which  belongs  to  the  lordfliip  of  Jever,  and  lies  at 
the  diftance  of  a  mile  from  Wangcrland.  J.  J.  Wlnckel- 
mann  fays,  in  his  Oldenburg  chronicle  :  "  In  the  E,  S.  E. 
near  this  ifland,  oyfters  were  tranfplanted  about  twenty  years 
ago,  and  propagated,  but  they  have  been  referved  fur  the  fo- 
vereign  lord.'*  Winckelmann  wrote  about  the  end  of  the 
laft  century,  but  in  what  year  I  have  not  been  able  to  learn. 


XI.  Defcription  of  Mr.  Coll.ier's  improved  Apparatus  for 
Filtering  and  Siueetening  Water  and  other  Fluids. 

_l  HE  importance  of  obtaining  pure  water  for  culinary 
purpofes  is  fo  obvious,  that  any  invention  for  facilitating  that 
objeft  deferves,  and  will  be  fure  to  meet  with,  due  attention 
from  the  public,  as  it  is  a  matter  that  very  much  concerns 
their  health. 

The  general  praftice  of  paffing  a  fluid  fimply  through  the 
pores  or  interftices  of  any  compact  fubftance  is  attended  with 
obvious  obje£lions.  If  the  filter  is  either  of  animal  or  vege- 
table produ6lion,  it  muft  neceflarily  be  a6led  upon  by  the 
fluid,  which  at  the  fame  time  percolates  through  its  own 
fediment  and  corruption.  Hence  arifes  the  neceffity  of  fre- 
quent change  of  the  filter,  which,  while  it  does  not  alto- 
gether remove  the  evil,  is  at  the  fame  time  attended  with 
much  trouble  and  expence.  If  we  iife  natural  or  artificial 
ftone,  or  any  other  fubltance  found  in  the  mineral  kingdom, 
the  fediment  finds  its  way  into  the  fubftance  of  the  filter, 
which  is  thereby  rendered  extremely  foul,  and  cannot  be 
completely  cleanled  by  any  contrivance  hitherto  refortcd  to 
for  that  purpofe.  In  percolations  through  fand,  or  any  thing 
in  the  form  of  powder,  this  reafoning  does  not  completely 
apply;  but  in  that  cafe  the  powder  muft  be  often  difplaced 
to  be  waflied  or  changed.  If  unconfined,  the  fluid  forms 
channels  for  itfclf  in  various  dire6lions;  and  if  confined,  as 
by  mechanical  force,  in  a  ftrong  box,  it  is  liable  to  the  very 
objeftions  urged  againft  the  ufe  of  compaft  fubftances.  The 
inventor  of  the  machines,  of  which  it  is  now  propofed  to  give 
fome  account,  does  not  pretend  to  have  arrived  at  the  ne  plus 
7  ultra 
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■ultra  of  improvement  in  an  art  of  fo  much  importance  to 
fociety  as  that  of  purifying  water.  So  far,  however,  as  con- 
cerns the  difficulty  hitherto  complained  of  in  the  procefs  of 
filtration,  we  think  he  has  completely  facceeded.  He  has 
alfo  confulted  the  only  true  principles  which  can  fhorten  the 
extreme  tedioufnefs  of  this  procefs. 

Fii  ft,  The  grolTer  particle.-  and  corruption  form  no  6bfl:ruc- 
tion,  as  the  fluid  takes  a  direclion  from  the  exterior  of  the 
filter  inwards. 

Secondly,  As  the  filtering  medium  comprifes  numerous 
cylinders  of  fmall  diameters,  the  contents  of  which  are  alfo 
fmall  compared  with  their  external  furface,  the  percolating 
fupcrficies  altogether  is  as  much  increafed  as  the  magnitude 
of  the  machine  will  allow. 

Thirdly,  As  ihefe  cvlinders  do  not  themfelves  form  the 
veflel  containing  the  fluid,  but  are  placed  in  the  velTel,  they 
fuflain  a  preflure  proportioned  to  the  whole  perpendicular 
height  of  the  fluid  within  it. 

Moreover,  it  muft  be  admitted  that  the  fubftance  chofen 
as  a  percolating  medium  is  free  from  any  poffible  chemical 
objetlion,  being  formed  of  materials  of  fufficient  durability, 
and  altogether  infoluble  in  water  and  mod  other  fluids. 

Fig.  I,  (Plate  IX.)  a  feclion  of  a  ciftern  of  any  materials 
and  of  any  fize,  with  a  cock  A  to  draw  water  for  common 
ufe.  B,  a  leaden  refervoir,  holding  4,  6,  or  8  gallons,  placed 
infide,  the  cock  C  of  which  comes  through  and  is  foldered 
into  the  tide  of  the  ciftern,  from  which  filtered  water  is  drawn 
off.  The  bottom  of  the  refervoir  is  raifed  about  two  inches 
above  the  lower  edge  DD  of  the  fide  E,  that  it  may  Itand 
above  the  fediment  in  the  water. — EE  are  4,  6,  or  more 
hollow  cylinders,  clofed  at  one  end,  faftened  into  the  lead, 
formed  of  argil  and  filex  baked  together  in  a  potter's  kiln, 
through  which  the  water  percolates  into  the  refervoir  B,  which 
has  a  tube  a  few  inches  diameter,  as  high  as  the  ciftern,  with 
a  fmall  aperture  at  top  for  the  air  to  efcape,  while  its  dimen- 
fions  anfwcr  another  purpofe.  As  water  will  find  its  level 
when  the  machine  has  been  long  at  reft,  the  water  will  ob- 
tain the  fame  altitude  in  the  tube  as  it  Ihmds  at  in  the  ciftern ; 
and  whenever  it  is  drawn  off  for  common  purpofes,  the  fame 
principle  caufes  it  to  fall  in  the  tube,  paffing  inverfely  through 
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the  pores  of  the  cylinders,  and  producing  thereby  a  reflux  39 
well  as  a  flux,  which  will  always  keep  ^the  pores  free  from 
any  obftrudlion. 

Fig.  2.  a  fe6lion  of  a  cafk  or  tub,  contrived,  as  to  the  filter- 
ing part,  precifely  on  the  fame  principles,  but  furnifhed  with 
a  fweetening  apparatus,  which  confifts  of  broken  crockery 
placed  between  two  partitions,  fo  that  the  water  poured  in  at 
the  top  falls  through  fmall  apertures  upon  innumerable  fur- 
faces;  and  the  calk  being  perforated  all  round  at  GG,  is  ex- 
pofed  to  atmofpheric  air,  probably  fome  hours  before  it  efcapes 
drop  bv  drop  into  the  divifion  below. 

The  refervoir  only  differs  in  {hape  from  thofe  contrived  for 
ciflems,  as  may  be  feen  Fig.  3.  which  is  a  horizontal  fe£lion 
of  the  ca{k  Fig.  2. 

Fig.  4.  a  faction  of  a  cafe  lined  with  lead,  and  fumiflaed 
infide  with  cylinders  fupported  on  a  frame  above  a  ciftern 
lined  with  lead  to  receive  the  filtered  water.  It  only  difi'ers 
from  the  cafk  in  this  refpeft,  that  the  filtering  procefs  pre- 
cedes the  fweetening;  the  foul  water  is  drawn  off  at  the  up- 
per, and  the  water  for  ufe  at  the  lower,  cock.  A  Hinnel  or 
bafon,  with  a  hole  in  its  bottom,  is  placed  within  the  frame 
of  this  apparatus  between  the  cafe  and  the  cillern  already 
defcribed.  Tlirough  this  funnel,  which  is  filled  with  broken 
crockery,  the  water  which  falls  from  the  cafe  is  obliged  to 
pafs  before  it  can  reach  the  ciftern.  A  vertical  fe6lion  of  this 
funnel  is  reprefentecj  in  Fig.  5. 

This  apparatus  is  provided  with  handles  and  rings  defigned 
for  the  convenience  of  moving,  lafliing  to  a  fliip,  &c.  The 
frame  is  furniflied  with  a  hanging  door  on  each  fide  impan- 
nellcd  v.ith  canvafs,  which,  while  it  excludes  dufi:,  admits  air, 
and  may  be  lifted  up  to  examine  the  f^ate  of  the  ciflern  when 
iieceffary. 

Fig.  6.  a  longitudinal  feftion  of  one  of  the  cylinders,  and 
a  feparate  view  of  its  bottom,  into  the  fquare  hole  of  which' 
a  tube  of  box  wood  enters.  The  cylinder  is  fixed  by  means 
of  a  nut  and  fcrew,  and,  with  the  afl^ fiance  of  leather,  a 
found  joint  is  made  to  conneft  it  with  the  leaden  bottom  of 
the  cafe  Fig.  4. 

It  would  be  vain  to  attempt,  by  mere  mechanical  means, 

t.o  f;e-^  water  from  thofe  principles  which  are  held  in  a  ftate 
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of  perfect  folution  ;  neverthelefs  it  is  of  great  importance,  by 
rendering  rain  or  river  water  as  clear  and  tranfparent  as  hard 
water  (fpring  water),  to  preclude  in  nioft  cafes  the  neceflity 
ofufing  the  latter,  which  generally  abounds  with  pernicious 
impregnations  collefted  from  the  bowels  of  the  earth  by 
chemical  decompofition. 

XII.    A  curfory   View   of  fome  of  the  late  D'lfcover'ies  hi 
Science. 


B. 


[Continued  from  Page  132.] 


^ARRUEL  has  made  refearches  refpeAing  the  caufe  of 
elafticity,  which  he  afcribes  to  two  principles:  i.  *' Every 
body  in  nature,"  fays  he,  *^  is  porous,  and  thefe  pores  are 
proportioned  to  the  denfity  of  the  fubftance:  2.  Thefe  pores 
^re  filled  with  different  fluids,  and  principally  with  caloric. 
But  caloric  pofTeffes  a  ftrong  repulfive  force ;  from  which  it 
follows,  that,  when  an  elaftic  body  is  compreffed,  the  caloric 
in  its  pores  drives  back  by  its  repulfive  power  the  difplaced 
parts,  and  brings  them  to  their  /ormer  ftate."  Libes,  who 
has  examined  the  fame  fubjecl,  makes  elafticity  to  depend 
on  caloric  intei-pofed  either  between  the  moleculae  of  the 
bodies,  or  combined  with  them,  and  at  the  fame  time  on 
the  attraftive  force  of  thefe  moleculae.  ''  This  being  pre- 
mifed,"  fays  he,  ^'  I  fay,  that  the  reftoration  of  folid  bodies 
after  compreffion  is  a  combined  effe£t,  which  depends  in  part 
<Tn  the  repulfive  force  which  their  integral  moleculas  have 
received  from  caloric,  and  in  part  from  the  attraftive  force 
of  thefe  moleculae."  He  then  applies  elegant  formulae  of 
calculation  to  thefe  phenomena. 

Soquet  has  made  experiments,  which  feem  contrary  to  thofe 
of  Count  Rumford,  refpe<Sling  the  non-conduclibilitv  of  ca- 
loric by  fluids.  "  I  have  feen,"  fays  he,  "  at  Venice  a  piece 
of  glafs,  in  a  ftate  of  incandefcence,  immerfed  into  a  pail  of 
water  without  the  latter  being  reduced  to  a  ftate  of  vapour ; 
but,  having  plunged  my  naked  arm  into  the  water,  I  found 
it  exceedingly  hot.  I  then  approached  my  hand  gentlv  be- 
low the  mafs  of  glafs,  and  fenfibly  felt  its  heat."  He  admits, 
however,  that  fluids  in  general  are  not  good  condu&ors  of 
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caloric.  He  then  makes  fome  refearches  refpe£ling  tlie 
caufe  why  the  water  is  not  reduced  to  vapour  by  incandef- 
cent  glafs,  while  it  is  by  incandefcent  iron. 

Piclet  has  given  fome  very  interefting  obfervations  on 
elaftic  fluids,  and  aqueous  vapour  in  partici'Har.  It  appears 
that  all  fluids  are  indebted  for  their  elaftic  Hate  to  the  matter 
of  fire,  or  caloric.  Some  preferve  this  elaftic  ftate  at  every 
temperature,  and  this  is  the  cafe  with  aqueous  vapour.  The 
author  endeavoured  to  determine  the  quantity  of  caloric  con- 
tained in' water  in  a  flate  of  vapour  at  the  temperature  of 
ebullition  ;  and  experience  proved  that  this  aqueous  vapour 
had  eight  or  nine  times  more  caloric  ihan  the  fame  water  in 
a  liquid  Hate  at  the  fame  temperature.  The  following  are 
the  means  he  employed  to  obtain  this  refult : 

Let  M  be  one  of  the  mafles,  and  T  its  temperature ;  m  the 

other  mafsj  and  /  its  temperature  j   the  temperature  of  the 

.„  ,          MT  -!-  7nt 
mixture  will  be  ~-  — ,- . 

This  formula  he  applied  to  the  following  experiment : — 
He  took  a  balloon,  the  water  in  which  weighed  fix  ounces, 
and  was  at  the  temperature  of  13°.  He  introduced  into  this 
water,  for  five  minutes,  the  vapour  of  an  eolipvle,  and  the 
temperature  of  the  water  rofe  to  49°,  that  is  to  fay,  was 
raifed  36°,  and  its  weight  was  increafed  228  grains.  He 
then  endeavoured  to  difcover  what  calorific  effecl  would  be 
produced  by  228  grains  of  boiling  water  on  fix  ounces  or 
34^6  grains  of  water  at  the  temperature  of  13°;  that  is  to 
iay,  what  would  be  the  temperature  of  the  mixture. 

r>           1   •       ♦u      k        f           1    I      u    ,345^X13  +  228x80 
By  applymg  the  above  rormula  he  had  ^^^^ 

—  17''  15'  for  the  temperature  of  the  mixture.  Boiling  water 
then  did  not  produce  but  4*^  -j-Vg-  more  heat  in  fix  ounces  of 
water  at  the  temperature  of  13°;  while  the  fame  quantity  of 
water,  in  a  ftate  of  vapour,  at  the  temperature  of  80"^,  raifed 
the  heat  36*^.  The  calorific  effecl,  therefore,  of  water  in 
vapour  is  about  S~  times  greater  than  that  of  the  fame  water, 
boiling.  But  the  volume  of  the  vapour  is  about  1800  times 
greater  than  that  of  boiling  water.  There  is  therefore  21  a 
times  more  fire  in  any  given  volume  of  boiling  water  than 

in 
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in  an  equal  volume  of  vapour.  The  author  then  makes  va- 
rious apphcations  of  thcfe  principles,  but  particularly  to 
fteam-engines,  tlie  different  degrees  of  the  power  of  which 
he  determines  according  to  the  ftate  of  compreffion  of  the 
aqueous  vapour. 

Perolle  has  made  experiments  on  the  intenfity  of  found  in 
different  gafes,  wliich  feem  to  give  a  refult  contrary  to  thofe 
of  Prieftley,  Chladni,  and  Jacquin  jun,  Maunoir  and  Paul, 
of  Geneva,  having  infpired  hydrogen  gas  without  being  in- 
conimoded  by  it,  were  much  furprifed,  when  they  atten)pted 
to  fpeak,  to  find  that  their  voice  had  become  fhrill  and 
f(jueaking. 

Perolle  has  given  experiments  alfo  refpefting  the  propaga- 
tion of  found,  by  which  he  (hows  that  air  is  not  the  beft 
medium  for  conveying  it.  He  flopped  his  ears  with  bits  of 
chewed  paper,  and,  having  applied  his  watch  to  them,  could 
not  hear  the  noife  of  its  beating.  He  removed  the  watch,  and 
placed  it  in  conta6l  with  a  fmall  cylindric  piece  of  wood,  the 
other  extremity  of  which  touched  one  of  thofe  external  parts 
of  the  head  that  propagate  found;  fuch,  for  example,  as  the 
cartilaginous  parts  of  the  ear;  and  he  then  heard  the  beatinnr 
of  the  watch. 

He  fufpended  the  watch  in  the  middle  of  a  bocal,  and  found 
that  the  found  reached  him  ;  but  having  filled  the  bocal  with 
water,  the  found  was  much  ftronger.  The  joints  of  the  watch 
had  been  luted.  He  placed  the  watch  on  different  bodie?, 
fuch  as  wood,  a  marble  table,  Sec.  and  found  that  the  latter 
tranfmitted  the  found  faintly,  while  the  former  tranfmitted 
it  with  greater  or  lefs  force.  He  thence  concludes  that  the 
found  of  mufical  inftruments,  fuch  as  violins,  harps,  harpfi- 
chords,  &c.  depends  on  the  property  which  wood  has  of  tranf- 
niitting  founds;  and  that  hnufcs  built  of  marble  or  ftone  are  lefs 
fonorous,  becaufe  thefe  bodies  are  worle  condu(5lors  of  found. 

Lamarck  has  obferved  that  founds  are  tranfmitted  in  vacuo 
in  water,  and  through  the  moft  folid  bodies.  The  cannon 
of  Toulon  are  heard  at  Monaco,  that  is  to  fay,  at  the  diftance 
of  more  than  25  leagues,  while  one  is  lying  on  the  ground ; 
but  the  fame  founds  are  not  propagated  nearly  fo  far  in  the 
air.     From  this  he  concludes  : 

I  ft,  That 


94S'  Elenricif}'  propagated  in  Vacua. 

id,  That  the  common  air  in  which  we  live  is  not  ther 
proper  matlcr  which  condu6ls  foimd,  fince,  notwith (landing 
the  ?reat  tranf'parency  of  this  fluid,  it  is  Itill  too  grofs  to  pe- 
netrate freely  the  maffes  of  tliofe  bodies  which  have  greater 
denfity  than  itfclf ;  a  propertv  which  the  matter  fit  for  con- 
ducting found  evidently  poficflcs. 

ad.  That  there  exifts  an  invifible,  exceedingly  fubtile  and 
Angularly  elaftic  fluid,  of  extreme  rarity,  which  eafily  pene- 
trates all  t)odics,  which  is  difl'ufed  throughout  e\'ery  part  of 
our  globe,  and  confequcntly  throughout  our  atmofphere. 

o^^^  That  this  fluid  is  the  eflTential  caufe  of  the  elafticity 
with  which  atmofpherlc  air  fcems  to  be  endowed,  and  that 
it  is  to  the  vibrations  connnunicated  to  this  fubtile  fluid — 
vibrations  which  are  tranfmitled  with  great  celeritv  through 
different  mediums,  and  even  the  moft  foiid — that  v>e  ou<rht 
to  afcribe  the  immediate  caufe  of  found  and  noife  in  regard 
to  us. 

4tb,  That  the  fubtile  fluid  which  conftitutes  the  propa- 
gating matter  of  found  is  exactly  the  fame  as  the  ethereal 
tire,  of  which  the  author  favs  he  has  demonilrated  the  exift- 
ence  in  his  different  writings,  and  which  may  be  confidered 
as  the  ethereal  fluid  mentioned  by  Newton,  if  to  its  well 
known  properties  we  do  not  add  the  fuppofition  by  which 
Newton  gives  to  its  vibrations  a  velocity  greater  than  that  of 
light. 

Tremery  has  confirmed  the  opinion  of  thofe  who  think 
that  ele6lricity  is  propagated  in  vacuo.  He  exhaufted  en- 
tirelyof  air  the  tube  of  a  barometer;  and  having  extracted  a 
fpark  by  means  of  a  metallic  rod,  the  eleftric  fluid  paffed 
in  the  vacuum,  and  the  whole  infide  of  the  tube  became 
luminous. 

ATMOSPHERIC    AIR. 

Humboldt  has  publiflied  the  refult  of  his  obfervations  on 
the  nature  of  atmofphcric  air,  by  which  it  appears  that  the 
purity  of  this  air  is  fubjeft  to  great  variations.  The  funi  of 
his  obfervations  is  as  follows  : — The  quantity  of  oxygen  con- 
tained in  atmofpherlc  air  decreafes  according  to  the  abun- 
dance of  clouds,  fogs,  rain,  and  fnowj  but  it  increafcs  during 
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•dfy  and  ferene  weather.  After  great  rain  the  eudiometer  in- 
dicates in  atmofpheric  air  only  0*254,  and  0-259  of  oxygen. 
But  when  the  blue  fky  appears,  the  eudiometer  marks  0*284 
of  oxygen,  and  as  far  as  0*290.  The  experiments  of  Read 
feem  to  announce  a  combination  between  oxygen  and  elec- 
tricity; but  we  are  ftill  ignorant  whether  the  air  being  charged 
with  the  eleclric  matter  has  any  influence  on  its  purity.  Bucli 
colle6led  the  air  of  the  Gifberg  at  an  elevation  of  3890  feet, 
and  Humboldt  found  this  air  exceedingly  impure.  It  appeared 
by  the  eudiometer  that  it  contained  0*026  lefs  of  oxygen  than 
that  of  the  plain ;  w  hich  confirms  what  we  before  knew,  that 
the  air  on  high  mountains  is  more  impure  than  that  found 
at  a  lefs  elevation.  The  purity  of  the  air  varies  to  fach  a 
degree,  that  the  author  faw  the  eudiometer  announce,  be- 
tween April  and  November  1797,  from  0*290  of  oxygen  to 
0*236.  But,  does  atmofpheric  air  contain  only  oxygen,  azot, 
and  carbonic  acid  ?  The  author  thinks  it  probable  that  if 
contains  alfo  a  portion  of  hydrogen,  which  combines  with 
the  azot,  and  which  we  have  no  meang  of  detecting.  Hum- 
boldt collefted  air  in  the  crater  of  the  peak  of  Teneriffe,  at 
the  height  of  1904  toifcs,  and  found  in  it  onlv  0*19  of  oxy- 
gen. It  muft  be  obfervtd  that  there  is  no  longer  any  erup- 
tion from  this  crater.  The  pure  air  of  the  plain  at  the  bot- 
tom of  the  peak  contains  0*278  of  oxygen.  The  air  at  fe& 
in  the  latitude  of  10°  30'  contained  more  than  0*30  of  oxy- 
gen. This  obfervation  fliows  that  the  air  at  fea  contains 
more  oxvgen  than  that  at  land  *. 

METEOROLOGY. 

Bouvard  continues  to  make  meteorological  obfervation? 
with  great "  accuracy.  He  has  found  the  variation  of  the 
needle  at  Paris  to  be  22"^  15',  and  the  dip  70^  ^^.  •  Coulomb 
employs  a  new  procefs  to  find  the  dip  of  the  needle,  which 
at  Paris  he  eltimates  at  68°  10'. 

Humboldt  has  made  interelting  obfervations  refpefting  the 
magnetic  needle.     The  following  is  the  refult  of  thofe  in 

■  For  other  important  information  conne£led  with  tbis  branch,  fee 
Dr.  Van  Mons's  letter  in  our  laft^  and  Dr.  Girtanner's  in  our  prefert, 
Kumber. 
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regard  to  Its  dip.  The  magnetic  force  is  meafured  by  the 
number  of  ofcillations  which  the  needle  makes  in  a  minute. 
The  inclination  is  given  in  degrees  of  the  circle  divided  into 
400  parts. 


Places. 

Latitude.       | 

Longitude. 

Dip. 

Magnet,  force. 

Paris    -    - 

48°    5'  15" 

0" 

0'       0" 

ir  15 

24-5 

Nimes 

43°  30' 12" 

0^ 

7'56"E 

72°  65 

24-0 

Montpelller 

43^  36'  29" 

0° 

6'  lo'^E 

73°  20 

24-5 

Marfeilles 

43°  17    29" 

0^ 

12'  14" E 

72^  40 

24-0 

Perpignan 

42°  41 '53" 

O'^ 

2'  14"  E  |72^  55 

24-8 

Barcelona 

41°  23'    8'^ 

0° 

0'  33 "W 

71°  80 

34-5 

Madrid     - 

40°  25'  18'' 

0^ 

24'    'i"\Y 

750  20 

24-0 

Valencia  - 

39°  ^^55" 

0" 

10'    4"W 

70°  70 

23-5 

Ferrol  -    - 

,     -     - 

- 

-     -     - 

76"  15 
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At  Sea      - 

32^  j6' 

17° 

7' 

71^  ,50 

24-0 

Ditto    -    - 

2^=51' 

19^ 

3' 

67°  20 

23-0 

Ditto    -    - 

14^  15^ 

48= 

3^             5Sl  80 

23-9 

Ditto    -    - 

13°  51' 

.50' 

2^             50'  15 

23*4 

Ditto    -    - 

TO°    59' 

64^ 

31'            '46°  50 
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He  found  the  variation  at  Marfeilles  on  the  nth  of  No- 
vember 22"  55'  30";  at  Madrid,  in  May,  22°  2';  and  at 
Aranjues,  about  the  fame  period,  21°  58'.  The  water  of 
the  fea  appeared  to  him  to  be  lefs  denfe  under  the  equator 
than  at  fome  diftance  from  it. 

Buch  has  given  fome  refearches  refpefting  the  barometer, 
in  which  he  examines  the  caufes  of  its  variations.  In  his 
opinion,  the  ftate  of  the  barometer  and  its  variations  do  not 
depend  on  the  ftate  of  the  furface  of  our  globe,  and  we  muft 
feek  for  the  caufes  beyond  it.     His  proofs  are : 

I  ft,  That  the  barometer  varies  very  little  under  the  tropics, 
and  that  its  variations  increafe  on  approaching  the  poles. 
But  if  thefe  variations  depended  on  the  ftate  of  the  atmo- 
fphere,  they  ought  to  be  equally  perceptible  over  the  whole 
furface  of  the  globe. 

ad.  The  barometer  often  remains  almoft  motionlefs  amidft 
the  greateft  agitations  of  the  atmofphere.  Thus,  in  1794, 
when  Vefuvius  was  in  the  utmoft  agitation,  and  when  the 
air  was  filled  with  the  flames,  aHies,  and  fmoke  of  the  vol- 
cano, the  barometer  was  almoll  motionlefs, 

Cotte 
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Cotl^  has  prefented  a  view  of  the  fevere  winters  which 
tse  have  experienced.  A  difpule  had  arifen  among  the  fci- 
entific  men  at  Paris  refpecting  the  cold  which  would  lake 
place  in  the  winter  of  the  year  1798  :  and  fonie  afferted  that 
it  would  be  fevere  becaufe  that  of  1398  was  fo ;  founding 
their  opinion  on  this  circumftance,  that  the  fame  temperature 
nuift  take  place  every  four  hundred  years.  Mazuver  main- 
tained, that  the  fevere  winters  in  our  climates  take  place  be- 
tween the  fourth  and  fifth  year,  or  the  eighth  and  ninth 
rears;  becaufe,  according  to  the  remark  of  Toaldo,  the  fea- 
fons  and  conftitution  of  the  years  muft  have  a  period  almoU 
equal  to  the  revolution  of  the  lunar  apogeum,  which  is  from 
eight  to  nine  years,  and  that,  towards  ihe  middle  of  this 
period,  that  is  to  fay,  every  four  or  five  years,  there  mufl  be 
a  return.  Thus  the  fevere  winter  of  1788-1789  followed 
one  which  took  place  ten  years  before;  and  that  of  1794- 
1795  took  place  four  years  after  that  of  1 788-1 789. 

Cotte  feems  rather  to  refer  to  the  period  of  nineteen  years, 
which  brings  back  the  moon  to  the  fame  points.  He  efti- 
matcs,  therefore,  that  the  general  temperature  of  any  year 
ought  to  correfpond  with  that  of  each  antecedent  nineteenth 
year  after  the  commencement  of  the  century.  But  thefe  rules 
he  confiders  only  as  probabilities. 

Lamarck  has  publifhed  an  annuary,  in  which  he  endea- 
vours to  determine  a  prognoftication  of  the  temperature  from 
the  pofition  of  the  moon  in  the  fouthern  or  northern  fin-ns. 
"When  (lie  is  in  the  fouthern,  it  is  pn)bable  that  north  and 
caft  winds  will  prevail;  when  flie  is  in  the  northern,  it  is 
probable  that  fouth  and  eaft  winds  will  be  moft  prevalent ; 
and  thefc  winds  have  a  decided  influence  on  the  temperature 
and  rain  *. 

Cotte  has  given  ah  extract  of  a  memoir,  by  Beaume,  on 
thermometers.  The  motion  of  thofe  made  with  fpirit  of  wine 
is  different  from  thofe  made  with  mercury.  Thus,  near  the 
degree  of  boiling  water,  when  the  mercurial  thermometer 
falls  five  degrees,  that  made  with  fpirit  of  wine  falls  feven ; 
and  on  the  other  hand,  near  the  freezing  point,  when  the 
mercurial  thermometer  falls  five  degrees,  that  made  with 
^  See  aift)  Toaldo's  paper  on  this  fubiefl,  Phil.  Mag.  VoI.iV,  p 
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fpirit  of  wine  falls  no  more  than  three  or  four.  The  mercury 
dilates  from  the  freezing  point  to  that  of  boiling  water,  in  the 
ratio  of  5045  to  5122,  or  of  a  65th  part  of  its  voluTiie.  Mer- 
cury in  a  ftate  of  ebullition  in  the  open  air  makes  the  mer- 
curial thermometer  rife  to  190  degrees,  the  barometer  being 
at  28  inches. 

GALVANISM. 

Jadelot  has  tranflatcd  into  French  Humboldt's  work  on 
galvanifm,  to  which  he  has  added  a  great  many  of  his  own 
experiments.  The  general  confequences  he  prefents  are  as 
follows  : 

ift,  The  effects  of  galvanifm  are  for  the  mod  part  different 
hi  the  different  parts  of  animals. 

2d,  The  diaphragm,  in  warm-blooded  animals,  is  that 
mufcle  which,  if  not  irritated  mod  ftrongly,  is  at  lead  irri- 
tated with  the  moft  readinefs;  for  it  is  the  only  one  that  aU 
ways  contrails  itfelf  with  the  grcatcft  violence  in  experiments 
where  no  chain  is  formed,  but  which  do  not  how-ever  fuc- 
ceed  unlefs  in  thofe  whofe  irritability  is  greatlv  exalted.  May 
not  this  obfcrvation  contribute  towards  determining  the  re- 
fpeclive  degrees  of  the  irritability  of  the  different  mufcles  ? 
Thefe  experiments  atteft  : 

3d,  That,  as  Humboldt  has  remarked,  the  living  nerves 
and  mufcles'are  furrounded  with  an  a6live  and  fenfible  at- 
mofphere ;  a  condition  that,  added  to  the  conducting  pro- 
perty in  which  the  animal  organs  participate  with  all  moift 
fubllances,  fupports  the  explanation  of  profeffi)r  Reil  refpeft- 
ing  the  aftion  of  the  nerves,  which  extends  beyond  the 
points  where  they  difpcrfe  themfelves. 

4th,  That,  as  Humboldt  obferved  alfo,  galvanifm  may 
excite  movements  in  the  organs  altogether  independent  on 
the  w'ill,  as  in  the  heart  and  ilomach. 

5th,  That  the  galvanic  fluid,  coming  from  a  warm-blooded 
animal,  may  act  with  efficacy  on  the  nerves  ot  the  human 
body. 

6th,  That  the  galvanic  phenomena  take  place  without  the 
intervention  of  anv  external  body:  that, thus,  the  caufe  whicl^ 
produces  them  relidcs  in  the  living  animal  economy, 

7th, 


On  the  Cure  of  the  Hydrophobia.  25 1 

5'lh,  That  they  can  manifeft  themfelves  by  means  of  a 
chain  eftabliHied  between  two  points  of  the  fame  nerve,  and 
by  adduction  in  organs  brought  into  conta6t  with  fome  part 
of  the  flefli. 

Vafl'ali-Kandi  has  given  interefting  obfervations  on  gal- 
vanifni.  "  We  do  not  yet  know,"  fays  he,  "  what  is  the 
caufe  of  thefe  extraordinary  phenomena :  Voka  is  inchned  to 
believe  that  the  mufcular  contraftions  are  excited  by  the 
eleclricity  which  the  metals  that  touch  each  other,  or  the 
heterogeneous  bodies  that  ferve  as  coixlu6lors,  acquire;  and 
that,  confequently,  we  fee  no  animal  eleftricity  in  the  phe- 
nomena of  galvanifm ;  which,  according  to  this  theory, 
proves  nothing  elfe  than  that  animals  are  eleftrometers  more 
fenfible  of  the  fmallell  degree  of  eledlricity  than  other  elec- 
trometers." The  author  then  relates  the  experiments  of 
thofe  who  afcribe  all  thefe  phenomena  to  an  eletlricity  pe- 
culiar to  animals ;  and  he  concludes  by  faying — "  Were  I 
to  declare  my  opinion,  I  fhould  be  inclined  to  believe  that 
the  mufcular  contraftions  are  produced  by  the  movement  of 
animal  elcftricity  dire(Sled  by  the  conductors  of  natural  elec- 
tricity." The  changes  of  ele6lricity  which  different  fluids 
experience  in  the  bodv,  may  ferve  to  explain  thefe  pheno- 
mena; for  he  himfelf  has  proved,  for  example,  that  urine 
when  ilVuing  has  negative  electricity,  while  the  blood  which 
flows  from  a  vein  has  pofitive  eleftricity. 

Fabbroni  has  publillied  an  important  work  on  feveral  phe- 
nomena afcribed  to  galvanifm.  Inftead  of  afcribing  the  ef- 
fects to  electric  fire,  he  is  of  opinion  that  they  depend  on  a 
chemical  operation  ;  that  is  to  fav,  an  action  exercifed  by  the 
two  metals  on  each  other.    (See  Fhil.  Mag,  Vol.  V.  p.  368.) 

[To  be  continuet"'.  j 


XIII.   On  the  various  Bemcdies  that  have  heen  recommended 
for  the  Cure  of  the  Hjdrofhohia. 
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E  (hall  not  diftrcfs  our  readers  bv  a  painful  detail  of 
the  fymptonis  and  progrefs  of  this  dreadful  malady,  but  con- 
tent ourfelves  with  giving  fuch  remarks  on  the  various  me- 
thods of  cure  as  may  pro\e  ufeful  to  mankind, 
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Sea-bathing  was  for  a  long  lime  held  to  be  a  fovereign 
'  cure,  if  timeoufly  rcfortcd  to  :  the  many  melancholy  failures^ 
however,  of  this  boaftcd  remedy  have  long  fince  convinced 
medical  pra6litioners,  that  even  in  thofe  cafes  where  a  fup- 
pofed  cure  had  been  effefted,  there  had  aftually  been  no  dif- 
eafe;  the  faliva  in  fuch  cafes  h»ving  been  previoufly  cleanfed 
from  the  tooth  of  the  animal  that  infli6led  the  bite,  by  palf- 
ing  through  thick  clothes  before  it  reached  the  patrent's  fkin. 

Mercurial  fri6\ions,  there  are  reafons  for  believing,  have 
fometimes  proved  beneficial  in  the  hydrophobia.  Dr.  Fo- 
thereill  feems  inclined  to  afcribe  their  o-ood  efre6l  more  to 
the  ingredients  with  which  the  mercury  is  made  into  an 
ointment,  than  to  the  mercury  itfelf :  But  of  this  hereafter. 
Dr.  Metee  afcribes  them  to  the  volatile  alkali  which  the 
mercury  cifcngages  from  the  ammoniacal  fait  contained  in 
the  lymph  of  the  animals. 

The  king  of  Pruffia,  in  the  year  1777,  purchafed  from  a 
Silefian  peafant  a  remedy  for  the  hydrophobia,  which  he  or- 
dered to  be  kept  prepared  in  all  the  apothecaries*  fliops,  and 
by  all  furgeons.  The  bafis  of  this  remedy  is  the  vielo'a  pro- 
JcarahiBus  et  majalisy  (oil-beetle  *,)  a  black  un6luous  infe6t, 
which,  when  touched,  emits  from  all  its  articulations  a  brown 
oily  lienor,  and  on  that  account  it  has  been  called  the  oil- 
beetle.  It  is  found  in  almoft  every  country  in  the  fpring. 
It  is  called  fometi'.''es  the  farrier's  beetle,  becaufe  the  far- 
riers prepare  from  i.  a  blillering  ointment  by  pounding  three 
huridred  of  the  infecTts  In  a  pound  of  oil  of  laurel.  The  fol- 
lowing Is  the  method  of  preparing  the  anti-hydrophobic  re- 
medy of  Pruffia : 

R.  Take  twenty-four  beetles  prefej-ved  in  honey,  two  grains 
of  ebony  v.'ood,  one  grain  of  Virginian  fnake-root,  one  grain 
of  filings  of  lead,  twenty  grains  of  the  niofs  of  the  alh-tree,. 
four  ounces  of  theriac,  and  a  little  of  the  honey  in  which 
the  infetls  have  been  prcferved. 

The  dofe  of  this  opiate  varies  according  to  the  age  and  fex 
of  the  patients.  It  is  to  be  taken  once  in  a  dofe  of  two  grains 
for  miile  adults,  a  grain  and  a  Imlf  for  females,  and  a  grain 

*  See  C.  T".  Schiuarts  de  hydrojihabia,  ejuj^ue  f^ccifico  Mclce  majali  et 
$rofcarabao»     Halx  17  S3. 
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for  children  of  twelve  vears  of  age,  diminifhing  the  dofe  ac- 
cording to  the  age.  Four  grains  are  jriven  to  oxen  morning 
and  evening,  and  thev  are  made  to  fait  twenty-four  hours. 
It  is  recommended  to  thofc  who  take  this  remedy,  to  remain" 
twelve  hours  in  bed  in  order  to  excite  perfpiration.  The  pa- 
tient alfo,  during  that  period,  mull  abftain  from  food  and 
drink.  It  is  recommended  likewife,  in  the  obfervations  oa 
the  Pruflian  cure,  to  burn  the  fliirt  which  the  patient  had  on 
while  fubjedled  to  perfpiration.  The  wounds  are  to  be  walked 
with  wine  and  vinegar  into  which  fait  has  been  put,  and  to 
be  afterwards  dreO'ed  with  bafilicon  or  fait  butter.  If  this 
remedy  fucceeds,  its  effefts  are  to  be  afcribed  to  tlie  frofca- 
rab<siis  mel(j'e,v<;\\\c\\  has  the  property  of  cantharides ;  an  in- 
fect which  belongs  to  the  fame  genus,  and  which  tlie  cele- 
brated Stoll,  profelTor  of  medicine  at  Vienna,  and  dire<::tor  of 
one  of  the  hofpkals  in  that  citv,  has  aflcrted  to  be  a  fpecific 
in  the  hydrophobia.  His  firft  care  was  to  cover  the  womid 
with  a  veficatorv,  which  he  continually  renewed.  He  pre- 
fcribed  internally  tinclure  of  cantharides,  at  firit  two  drops, 
which  he  increafed  progreflively  for  forty  days,  accordincr  to 
the  age  and  conftitution  of  the  patient :  the  dofe  at  laft  was 
carried  to  twenty-four  drops,  which  may  feem  almoft  incre- 
dible. This  medicine  is  the  mod  violent  diuretic  known^ 
and  the  application  of  it  requires  an  able  hand  :  but  its  effi- 
cacy is  aflerted  to  be  well  eftablilhed ;  as  alfo,  that  it  pro- 
duces the  moll  falutarv  effe£ls  even  when  the  hvdrophobic 
poifon  has  had  time  to  diffufe  itfelf  throughout  the  mafs  of 
the  blood.  In  the  lalt  Itages  of  the  difeafe,  the  obftacle  hi- 
therto mod  invincible  is  the  dilficultv  of  making  the  patient 
iuallow  any  remedv.  Every  body  knows  the  convulfions 
and  horrid  paroxyfms  into  which  the  unfortunate  fufferers 
are  thrown  merely  bv  the  fight  of  any  liquid.  Stf)ll  was  of 
<3pinion,  that  the  eilecl;  of  the  hydropliobic  virus  on  the  feufes 
is  direftly  the  reverfe  of  that  of  opium  :  it  augments  irrita- 
bility as  much  as  opium  lowers  it :  the  lealt  noife,'thefmallcfr 
degree  of  light,  to  perfons  labouring  under  this  dreadful  ma- 
lady, produces  torture  beyond  defcription ;  and  the  diffcftioa 
of  bodies,  in  which  no  change  in  the  humours  or  in  the  or- 
gauifation  was  obferved,  fecins  to  prove  that  this  opinion  i^ 

well 
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weU  founded.  If  thefe  obftaclest,  then,  were  removed,  and  if 
the  patients  could  fwallow  the  remedies  prefcrihcd  for  them, 
there  is  reafon  to  think  that  their  hvestnight  be  faved.  Stoll 
entertained  fome  good  ideas  on  this  fubje6l ;  but  want  of  op- 
portunity, and  premature  death,  prevented  him  from  apply- 
ing them  to  practice.  He  was  of  opinion,  that  the  exceinve 
irritabiHty,  occafioncd  by  the  hydrophobic  virus,  might  be 
overcome  by  opium  ;  and,  as  the  patients  cannot  fwallow 
any  thing,  he  propofed  adminiftering  it  in  injections.  The 
difficulty  here  would  be,  to  determine  what  quantity  of  opium 
ought  to  be  employed  5  but,  after  proceeding  far  enough  to 
produce  the  intended  efleCl,  the  patient  would  then  be  able  to 
fwallow  the  tin£lure  of  cantharides ;  and,  as  there  is  no  time 
to  lofe  in  luch  cafes,  it  would  be  neceflary  to  raife  the  dofe 
at  firft  to  four  drops,  and  to  follow  up  the  cure  with  acSlivity. 

If  Stoll's  idea  be  correct  refpe6ling  the  aftion  of  the  hy- 
drophobic virus,  the  high  (late  of  irritability  might,  we  think, 
be  fubducd  fpeedily  by  making  the  patient  inhale  hydro-car- 
lonat.  The  idea  is  certainly  worthy  of  the  attention  of  the 
faculty;  but  this  gas  fliould  not  be  reforted  to  except  with 
the  aid  of  a  phyfician.  With  fuch  aid,  however,  if  a  mere 
reduction  of  the  Irritability  be  all  that  is  neceflary  to  enable 
the  patient  to  fwallow  medicines,  the  end  might  certainly  be 
gained. 

C.  Delametherie  *  informs  us,  that  feveral  eminent  pbvfi- 
cians,  fuch  as  TilTot,  Laflbre,  Blais,  Belietefte,  8cc.  have 
employed  the  volatile  alkali  with  fucccfs  in  the  hydrophobia. 
In  the  Gazette  de  France  of  May  4,  1799,  there  is  an  ex- 
traft  of  a  letter  from  Carmont  in  Andalufia,  dated  March  27, 
the  fame  year,  which  fays,  that  a  fliepherd  having  been  bit 
by  a  mad  dog,  and  fymptoms  of  the  hydrophobia  having 
begun  to  appear,  Don  Candido  Trigneros,  a  phyfician  in 
the  neighbo;irhood,  applied  to  the  wound  a  little  lint  dipped 
in  volatile  alkali,  and  with  the  approbation  of  Don  Jofeph 
Mexia,  of  the  Medical  and  Patriotic  Societies  of  Seville,  or- 
dered tiic  patient  to  fwallow,  for  four  days,  twelve  drops  of 
volatile  alkali  in  three  ounces  of  water;  which  made  the 
fymptoms  of  madnei's  difappear. 

*  Journal  de  PhyfiqttSy  Ventofe,  an.  8. 
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"  T  received,"  fa\ :  Delameiheric,  "  a  letter  dated  Aiiguil  7, 
1778,  from  M.  Nogaerez,  cure  of  Pafly-les-Paris,  in  which 
he  gave  me  an  account  of  the  method  by  which  he  cured 
of  the  hydrophobia  a  gardener  named  OHvier,  who  had  been 
bit  in  the  middle  finger  by  a  mad  cat.  Some  days  before,  a, 
man  in  the  fame  houfe,  who  was  bit  by  the  fame  cat,  had 
feveral  fits  of  the  hydrophobia,  of  which  he  died  in  the 
Hotel-Dieu.  It  was  not  till  twenty  days  after  the  accident 
happened,  that  Olivier's  flcep  began  to  be  interrupted  by 
violent  agitations,  during  which  he  was  delirious.  When 
awake,  his  eyes  had  a  haggard  appearance.  The  cure  having 
adminiftered  to  him  fifteen  drops  of  volatile  alkali  in  a  glafs 
of  water,  his  patient  paid  him  a  vifit  next  morning,  and  in- 
formed him  that  he  had  enjoved  good  reft  during  the  whole 
night.  The  cure  made  him  take,  for  two  days  longer,  ten 
drops  of  alkali  in  a  glafs  of  water,  and  ever  fince  Olivier  has 
remained  in  good  health.  I  have  employed  this  remedy 
with  fuccefs  for  preventing  the  hydrophobia." 

C.  Pelletan,  one  of  the  moft  celebrated  furgeons  of  Paris, 
has  infcrted  in  the  public  papers,  that,  by  cauterifing  the  part 
bit,  and  afterwards  plunging  it  into  cold  water,  the  eflefts  of 
the  hydrophobic  virus  might  be  prevented.  **  This  facl," 
fays  Delametherie,  '^  brings  to  my  remembrance  an  experi- 
ment which  a  game-keeper  of  He  Adam  made,  feveral  times 
fucceffivcly,  in  the  prefence  of  the  late  prince  of  Conti.  He 
caufed  himfelf  to  be  bit  in  the  arm  by  a  mad  dog,  fprinkled 
over  the  wound  fome  gunpowder,  and,  having  fet  fire  to  it, 
tied  up  his  arm  in  a  wet  cloth.  Thefe  bites  were  never  at- 
tended with  any  bad  confeqiiences  I  was  a  witnefs  to  an 
experiment  of  the  like  kind  made  at  Blois  by  a  limonadier, 
near  the  bridge.  Having  been  bit  in  the  hand  by  a  mad 
dog,  he  immediately  burnt  fome  gunpowder  on  the  wound, 
and  continued  well. — The  theory  of  this  important  fa6l  is  as 
follows :  The  burninc:  decompofes  the  animal  tiffiie,  and  dif- 
tngages  volatile  alkali,  which  is  circulated  with  the  blood, 
and  neutralifes  the  hydrophobic  virus.  Volatile  alkali  acts 
with  the  greateft  efficacy,  and  prevents  the  effedts  of  the  hy- 
drophobia.    It  is  fufficient  to  put  fome  of  it  on  the  wound, 
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and  to  life  it  internally  after  it  has  been  diluted  with  a  con- 
liderable  quantity  of  water." 

The  Ormfkirk  medicine,  from  its  great  celebrity,  deferves 
fome  notice  here ;  and  the  more  fo,  as  we  can  lay  the  recipe 
before  the  world,  which  will  enable  medical  men  jultly  to" 
appreciate  its  pretenfions.  The  quantities  of  the  various  in- 
gredients are,  to  be  fare,  rather  loofcly  exprefled,  were  accu- 
racy a  matter  of  moment  in  fuch  a  compound  :  "  R.  A  fmall 
tca-fpoonful  of  prepared  oyfter-fliell ;  one  cafe-knife  point- 
ful of  roach-alum,  burnt;  one  cafe-knife  pointful  of  Ar- 
menian bole ;  as  much  elecampane  root  as  w  ill  lie  on  a  filver 
fixpence,  and  the  fame  quantity  of  afh- coloured  ground  liver- 
v.ort — all  in  powder.  Thev  mud  be  well  mixed  together. 
The  dole  for  a  perfon  of  the  flrongeft  conftitution  is  two 
vlrachms,  apothecary's  weight,  in  a  glafs  of  red  port,  taken 
m  the  morning  falling.  The  patient  muft  faft  for  two  or 
three  hours  after." 

The  above  was  fent  to  the  editor  for  the  purpofe  of  being 
laid  before  the  public  throuo;h  another  medium  (a  newfiiaper) 
io  far  back  as  the  year  1791,  but  by  fome  accident  was  mif- 
iaid  till  a  few  days  a^o  *.  The  author,  after  enumerating 
the  virtues  afcribed  to  the  various  ingredients  by  different 
writers,  which  we  irive  in  a  note  in  his  own  words  f,  con- 
cludes with  the  following  obfervations  : 

"  What 

«  Tt  is  clrite<1  "  Bifpbam,  I-ancafhire,  zRth  Oclober  i7(>i,"  and  bears 
theOrmfitirk  poll-mark  ^ — No  hgnature. 

f  "  If  for  a  cow,  horl'e,  or  pig,  give  double  the  qnantitv,  in  a  pint  of 
milk,  or  water:  if  for  a  dog,  give  the  double  dofe  in  a  httle  new  churned 
b'jrter,  without  fait;  and  take  care  to  tie  him  up,  in  a  clean  place,  with- 
ont  litter,  as  they  are  fubjeft  to  vomit  it, up  again.  The  quantity  of  each 
ingredient  abo/e  is  rather  uncertain,  if  the  confequcnce  fignified  any  thine. 
The  oyftcr-fhells  are  to  be  well  cleaned,  pulverifed,  and  levigated  into  an 
iinpalpable  powder,  which  may  be  dried  on  a  chalk-ftone,  and  afterwards 
fct  by  in  a  warm  or  very  dry  place  for  a  few  days.  The  Edinburgh  Col- 
Ics^e  give  the  preference  to  thofe  fliells  which  are  hollow.  This  has  the 
■virtuesof  other  teftaceousp'iwders.  The  alum  is  to  be  burnt  in  an  ea.then 
velfel,  or  one  of  iron,  as  long  as  it  bubbles  or  fwells  up.  The  bole  is  not 
always  found  pure ;  it  fhould  be  of  a  bright-red  colour,  with  a  tinge  of 
yellow.  It  will  cffervefce  with  acids;  and  in  ordci  to  fret  it  ffom  impu- 
7  riue?. 
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*'  What  degree  of  confidence  ought  to  be  placed  on  the 
medicine,  nnift  be  left  to  the  judgment  of  the  difcerning;  as 
alfo,  whether  a  preference  ought  not  to  be  given  to  that  grand 
corre6lor  and  blunter  of  all  animal  poifons,  olive  oil; 
efpecially  if  camphor  is  diflblved  in  it  ?  We  have  an  account 
from  the  coniinent  of  its  curing  the  hydrophobia  in  a  very 
advanced  ftate,  when  given  in  large  dofes ;  and  we  know  that 
it  certainly  is  an  effeclual  cure  for  the  bites  of  ferpents, 
vipers,  8cc." 

From  what  fource  the  author  of  this  letter  learnt  that  the 

rities,  powder  it  and  walh  it :  the  finer  part  may  be  decanted  into  another 
vefll-l ;  the  impurities  will  remain.  After  the  finer  parts  are  fubfided,pour 
off  the  water,  and  dry  the  bole  forisfe.  Bole  was  formerly  much  efteemed 
as  an  alexipharmic,  and  fmgularly  ferviceable  in  malignant  and  peftilential 
difeafes. 

"  The  inula,  or  elecampane,  grows  commonlv  in  moift  places,  and  is 
often  cultivated  in  gardens;  the  flower  is  a  yellowifh-green,  fomewhat 
fimilar  to  a  chryfanthemum,  but  larger.  According  to  Linnaeus,  it  is  the 
fecond  order  of  the  19th  clafs,  Syngenefia  Polygamia  fuperflua-  The  root 
is  here  to  be  ufed  only.  In  the  recsnt  ftate  it  does  not  fniell  fo  ftrong  as 
in  the  dry;  for  it  then  is  highly  aromatic.  The  proper  time  for  taking 
up  the  root  is  toward  the  end  of  September.  The  druggifts  have  a  trick, 
of  mixing  other  fubftances  with  it  when  it  is  purchafed  from  them  in 
powder.  As  a  medicine,  it  was  formerly  in  high  eftimation.  Rembertus 
Dodonaei,  an  eminent  Germ.an  botanift,  who  wrote  about  220  years  fince, 
fays  it  is  an  excellent  remedy  agiinft  the  bite  and  flings  of  all  venomous 
animals.  Dr.  Hill  fays,  from  his  own  experience,  that  an  infufior  of  the 
frefli  root,  fweetened  with  honey,  is  an  excellent  remedy  for  the  hooping- 
cough. 

"  We  now  come  to  the  liverwort,  which  ftands  part  of  the  original  pre- 
fcriprion,  although  often  omitted.  Dr.  Mead  judged  it  of  that  importance 
as  to  recommend  it,  with  black  pepper,  under  the  title  Pitl'vis  Antilyjfus,  to 
the  College  of  Phyficians  ;  and  it  found  a  place  in  the  Difpenfatory.  Ca- 
ninus,  liverwort:  the  leaves  are  covered  with  a  kind  of  afh-coloured  meal- 
inefs,  leather-like,  flat  with  blant  lobes,  targets  on  the  edge  afccnding. 
Dillenius  200,  tab  27,  fig.  102,  calls  it  Lichenoides  digitalufn  cinereum 
LaRuca  foliis  fimtq/iu  It  grows  common  on  old  cops,  heaths,  woods,  and 
hedges.  Mr.  Hudfon  calls  this  genus  Liverwort :  bur,  as  the  Marchantia 
of  Linnaeus  is  commonly  known  by  the  name  of  Liverwort,  it  is  neceffary 
to  mention  this  difference  in  order  to  avoid  miftakes ;  for,  when  once  a  per- 
fon  is  acquainted  with  tJAis  Cryptogamia  plant,  he  will  not  eafily  forget  it 
when  he  fees  it  again.  Dr.  Withering,  of  Birmingham,  a  fenfible,  well 
informed,  and  ingenious  gentleman,  gives  this  genus  the  Englifli  appella- 
tion of  Cupthong.'' 

Vol.  VI,  L 1  hydro- 
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hydrophobia  had  aftually  been  cured  by  the  ufe  of  olive  oil, 
we  know  not ;  but  the  fa6l  is  worthy  of  the  more  notice,  as 
the  fame  remedy  has  lately  been  recommended  by  Dr.  Fo- 
thergill,  of  Bath*,  without  knowing  the  fa6t,  but  with  a 
force  of  reafoning  that  cannot  fail  to  infure  its  receiving  pro- 
per attention.  Speaking  of  oleaginous  medicines,  the  Dodlor 
faya :  "  The  ancient  remedy  againft  the  bite  of  the  viper  was 
long  confined  to  the  fat  of  that  reptile,  till  it  was  at  length 
difcavered  that  olive  oil  was  equally  efficacious;  a  circum- 
ilance  fince  well  known  to  viper-catchers,  and  confirmed  by 
reiterated  experiments.  Whether  it  aiSl  by  a  fpecific  power, 
or  merely  by  invifcating  the  poifon,  or  otherwife  deftroying 
its  activity,  matters  not ;  the  hSt  has  always  appeared  to  me 
interefting,  and  the  analogy  obvious.  Whatever  fhare  of 
fuccefs  the  mercurial  ointment  may  have  had  in  counteradl- 
ing  the  canine  poifon,  it  has  invariably  been  attributed  to  the 
mercury  ;  but  I  have  long  fufpeclcd  it  ought  rather  to  have 
been  afcribed  to  the  oily  quality  of  the  lard,  with  which  it  is 
compounded,  and  which  conftitutes  two-thirds  of  the  com- 
pofition. 

"^  To  form  ajuft  eftimate  of  the  cures  attributed  to  mer- 
cury, we  muft  take  into  the  account  the  other  means  em- 
ployed at  the  fame  time.  Thus  M.  Baudot,  M.  Bouteille, 
and  other  French  practitioners  of  eminence,  unwilling  to 
truft  to  the  above  mercurial  procefs  alone,  exprefsly  order 
the  wound  to  be  firft  carefully  anointed  with  warm  olive  oil. 

*'  M.  Le  Roux  and  his  followers,  who  reje6led  mercury, 
and  attributed  their  fuccefs  to  the  antimonial  cauftic  alone, 
employed  neverthelefs  an  ointment,  confifting  chiefly  of  frelh 
butter,  to  drefs  the  wound  f. 

'^  In  this  and  other  obftinate  difeafes  of  the  convulfive 
kind,  the  ancients  anointed  the  body  with  warm  oil ;  a 
praftice  too  much  neglected  by  modern  praftitioners. 

"  Conformable  to  tliis  idea  appears  to  be  Dr.  Loof's  ole- 
acrinaus  medicine,  which  now  properly  comes  under  confi- 
deration.     The  yolk  of  egg,  though  probably  deftitute  of  any 

•  See  Letters  and  Papers  of  the  Bath  and  WtJi-of-E7igland  Society, 
Vol.  IX. 
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^ecific  power,  vet  (as  an  animal  mucilage  well  adapted  to 
render  the  oil  mifcible  with  the  animal  fluids,  and  alio  to 
leconcile  it  to  the  Itomach)  feems  a  proper  addition ;  nor 
need  there  be  much  exa6lnefs  from  an  apprehenfion  of  an 
over-dofe.  A  domeftic  remedy  lo  Ample,  fo  innocent,  and 
fo  well  recommended,  is  certainly  entitled  to  a  full  and  candid 
trial  in  this  country. 

"  That  the  human  body  may  be  thrown  into  a  copious 
perfpiration  by  friction  with  warm  olive  oil,  is  a  circimiftance 
uimoticed  till  lately.  The  effefts  of  this  procefs,  as  praftifed 
at  the  Smyrna  hofpital,  in  the  prevention  and  even  cure  of 
the  plague,  in  the  firft  ftage  of  infection,  are  related  by 
Count  Berchtold  in  his  late  intereftino;  traft  on  that  fub- 
jeot  *;  and  fince  confirmed  bv  the  teftimony  of  father  Lewis, 
fuperintendant  of  the  hofpital. 

"  If  olive  oil,  then,  be  reallv  a  prefervative  againft  the 
poifon  of  the  incenfed  viper,  and  even  the  pelliicntial  con- 
tagion itfelf,  is  there  not  reafon  to  fufpeol  that  oil  and  ole- 
aginous fubftances  mav  have  had  a  greater  fhare  in  counter- 
ailing  the  canine  poifon  than  the  votaries  of  mercur\'  ever 
imagined  ? 

"  It  is  not  pretended,  indeed,  to  be  a  certain,  onlv  a  pro- 
bable remedv,  after  the  hydrophobia  has  aftuallv  commenced; 
analogy  affording  only  a  prefumption,  not  a  proof;  nor  can  hs 
efficacy  be  fully  afcertained,  but  bv  repeated  trials  and  atten- 
tive obfervation.  As  the  prevention  depends  on  due  manage- 
ment of  the  wound,  this  medicine  is  judicioufly  ordered  to  be 
applied  externally  for  feveral  days.  On  this,  probably,  and 
this  alone,  ought  the  main  ftrefs  to  be  laid ;  vet,  to  calm  ihe 
patient's  mind,  and  to  ftrengthen  his  hopes  of  feeurity,  it 
mav  not  be  aniifs  to  give  the  oil  alfo  internally,  according  to 
the  directions.  Previous  to  this  plan  of  treatment,  however, 
the  wound  ought  to  be  diligently  wafhed  and  cauterifed. 

-*'  If  it  cure  dos[s  after  the  infeftion  has  taken  place,  it  is 
a  remarkable  circumftance ;  but  Itill  more  fo,  if  it  effect  this 
by  throwing  them  ioto  a  profufe  perfpiration.  This  muft  cer^ 
tainly  be  a  miftake.     Dogs,  indeed,  perfpire  copioufly  from 

*  Defcrixione  del  nuoijo  rimedio  curati'uo  e  frefirvati'VO  conlro  la  fejie. 
See  Philolbphical  Magazine,  Vol.  11.  p.  256. 
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the  lungs,  but  afliiredly  never  from  the  fkin,  even  in  th^ 
fevereft  fox-chace. 

*^  As  the  gaftric  liquor  of  a  healthy  animal  has  the  An- 
gular property  of  counteracting  animal  poifons  taken  into 
the  fcomach,  might  not  this  fluid,  applied  to  the  enve- 
nomed woundj  tend  to  deftroy  the  activity  of  the  c'anine 
poifon  ? 

"  As  the  faliva  diflfers  very  little  from  the  gaftric  liquor, 
may  it  not,  in  the  a6t  of  fucking  out  the  poifon,  add  to  the 
fecurity  by  fubduing  any  minute  remnant  lurking  at  the  bot- 
tom of  the  wound  ? 

*^  Mr.  V/hitaker,  an  intelligent  member  of  the  Bath  Agri^ 
cultural  Society,  has  juft  now  favoured  me  with  the  following 
remarkable  fa6l,  which  tends  to  corroborate  this  opinion : — 
Two  perfons,  very  nearly  related,  had  the  misfortune  to  be 
bitten,  at  the  fame  time,  by  a  mad  dog.  One  of  them,  being 
bitten  in  the  thumb,  immediately  fucked  the  wound  diligently 
till  the  blood  ceafcd  to  flow ;  and,  without  ufing  any  other 
precaution,  remained  well.  The  other,  whofe  lip  had  been 
lacerated  by  the  dog,  being  difabled  from  fucking  out  the 
poifon,  had  immediate  recourfe  to  the  ufual  remedy,  fea- 
bathing — ^and  with  the  ufual  event.  The  infeftion  took 
place;  the  hydrophobia  came  on;  and  death  enfued. 

*'  As  this  fafe  and  fimple  method  by  fusion  requires  no 
medical  apparatus,  can  be  inftantly  performed  abroad  or  at 
home,  either  by  the  party  or  a  companion,  with  little  lofs  of 
time  or  delay  of  buiinefs,  ought  it  not  to  be  earneftly  recom- 
mended to  all  perfons  remote  from  medical  aid,  particularly 
fhepherds,  hulbandmen,  and  agriculturifts  ?  Nor  need  this 
preliminary  Hep  be  any  hindrance  in  profecuting  at  leifure 
the  other  modes  of  prevention,  which  have  been  .confidered 
as  moft  effeftual.  Were  thele  diligently  purfued  immediately- 
after  every  accident  of  this  nature,  it  is  prefumed,  the  hydro- 
phobia would  very  rarely,  if  ever,  appear.  After  the  proper 
precautions,  therefore,  Rave  been  duly  obferved,  the  patient 
may  be  encouraged  to  banifh  anxiety,  and  reft  in  full  aflur- 
ance  of  his  fafety.  He  may  alfo  purfue  his  ufual  manner  of 
Jiving,  and  frequent  cheerful  company ;  abftaining,  however, 
from  every  kind  of  iatemperance;  or  being  hurried  away  by 
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gufts  of  anger,  or  other  flrong  paffions.  No  mternal  re- 
medies at  this  period  have  been  inlifted  upon,  becaufe  none 
feeraed  neceiTary  J  nor  could  they,  for  reafons  affio-ned,  add 
to  the  fecurity. 

■  *^  The  canine  poifon  feems  to  attack  the  oxygenous  prin- 
ciple of  the  blood,  the  probable  fource  of  irritability  and  of 
life.  Hence  the  deprefled  unequal  pulfe;  the  chillinefs  of 
the  extremities,  accompanied  with  internal  heat ;  the  melan- 
choly afpecl  J  thedeje6lion  of  fpirits;  and  the  general  abfence 
of  fever. 

"  It.appears  that  the  hydrophobia  may  be  confidered  as  a 
fpecies  ol  fpafmodic  angina^  produced  by  fpecific  contaoion, 
which  exerts  its  influence,  ift,  on  the  injured  part,  and  af- 
terwards on  the  organs  of  deglutition:  adly,  That  the  local 
ftimulus,  being  propagated  to  the  brain,  excites  the  moving 
powers  of  the  fyftem  into  re-aflionj  and  hence  the  convul- 
live  motions  which  fpeedily  exhault  the  ftrength,  and  finally 
extinguilh  the  vital  principle :  3d1y,  That  profufe  bleedino- 
may  prove  highly  injurious  :  4thly,  That  the  forcing  dowu 
large  quantities  of  liquid  is  a  cruel  pradlice,  as  it  cannot  but 
increaie  the  fpafms,  and  exafperate  the  malady. 

Indications  of  Cure. 

*'  The  chief  indications  of  cure  appear  evidently  to  be  the 
following : — ift,  To  diflblve  the  fatal  connexion  between  the 
injured  part  and  the  organ  of  deglutition.  2dly,  To  calm  the 
violent  fpafms,  and  foothe  the  nervous  fyftem.  3dly,  To 
fupport  the  ftrength,  and  invigorate  the  whole  frame. 

"  To  anfwer  the  firft  of  thefe  indications,  much  depends 
on  external  means,  and  clofe  attention  to  the  injured  part. 
The  moment  any  darting  pains,  attended  with  numbnefs  and 
difcoloration,  are  perceived,  they  denote  the  poifon  to  be  in 
an  a6live  ftate,  and  that  no  time  ought  to  be  loft  in  profe- 
cuting  the  moft  vigorous  meafures. 

'^  The  period  from  the  commencement  of  thefe  fymptoms 
to  the  approach  of  the  hydrophobia  is  uncertain,  and  perhaps 
rarely  exceeds  five  or  fix  days.  To  prevent,  therefore,  the 
irritation  being  propagated  to  the  throat,  let  the  fufpected 
part  be  immediately  cut  out,  and  the  furface  of  the  wound 
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dulv  cauterifed.  If  any  difficulty  of  deglutition  has  already 
been  felt,  let  a  fliarp  blifter  or  finapifm  be  applied  to  the 
throat,  extending  from  car  to  ear.  For,  unlefs  the  morbid 
impreilion  can  be  obliterated  by  one  yet  ftronger,  and  the 
natural  aftion  of  the  fympathifing  parts  fpeedily  reftored, 
there  can  be  but  fmall  hopes  of  fuccefs. 

''  A  malady  fo  rapid  in  its  progrefs,  fo  intractable  by  na- 
ture, demands  Herculean  remedies,  and  warrants  a  prudent 
trial  of  the  mod  aclive  fubftances  with  which  we  are  yet  ac- 
quainted. The  atropa  belladona,  in  dofcs  of  four  or  five 
grains,  has  been  highly  extolled  by  fome  German  profelTors; 
the  laurocerafus  half  grain,  and  arfenic  one-eighth  by  others. 
The  hvofcvamus  niger,  in  form  of  extraft,  given  in  dofes  of 
15  or  30  grains,  in  cafes  of  fixed  melancholy,  attended  with 
horrors  and  obftinate  watchino-s.  I  have  fometimes  found 
very  beneficial.  It  moreover  procures  fleep  and  compofure 
of  mind  ;  often  where  opium  fails,  or  even  adds  to  the  in- 
quietude. Now  thcfe  potent  remedies,  with  due  caution, 
may  be  tried  in  fucceflion :  if  they  fail,  they  only  {liare  the 
common  fate  of  former  antidotes;  but  if  one  of  them  fhould 
anfwer,  it  may  afford  an  important  addition  to  our  flock  of 
knowledge. 

*'  adly,  To  affuage  the  fpafms,  and  foothe  the  nervous 
fyftem.  ' 

"^  To  cfTccl  this  after  the  hydrophobia  has  aftually  ap- 
peared, all  impediments,  and  whatever  may  hurt  the  acute 
feelin*Ts  of  the  patient,  or,  bj''  the  power  of  aflbciation,  tend 
to  ao-ffravate  his  fufferino-s,  muft  be  firft  carefully  removed : 
no  doo-  mufi:  on  any  account  be  allowed  to  enter  the  room. 
Not  water  only,  and  other  liquids;  but  all  glaring  colours, 
and  slafs  mirrors,  muft  be  kept  entirely  out  of  his  fight.  No 
loud  noife,  nor  cold  air,  muft  be  fuflfered  to  moleft  him. 
Havinn^  Ihus  removed  impediments,  we  muft  next  endeavour 
to  affift  nature  in  alleviating  the  fpafms  and  in  procuring  a 
lucid  interval.  If  there  be  any  critical  evacuation  in  this 
difeafe  favourable  to  our  views,  it  muft,  I  conceive,  be  that 
of  fweat. 

*'  In  the  cures  recorded  by  Dr.  Nugent  and  others,  in 
five  or  fix  cafes  of  the  hydrophobia  in  an  advanced  ftate,  the 
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treatment  was  different  in  each ;  yet  there  was  one  circuni- 
ftance  common  to  all,  and  that  was  a  copious  iVeat.  Till 
that  appeared,  the  recover)-  feems  to  have  been  doubtful. 
Nor  is  the  cafe  defcribed  by  Van  Helmont  an  exception: 
the  patient  being  plunged  in  the  cold  bath  till  half  dead, 
the  cure  was  attributed  to  the  fright,  but  ought  rather  to 
have  been  afcribed  to  the  re-aCition  of  the  lyltem,  which, 
being  aided  by  a  warm  bed  and  fudorific  regimen,  termi- 
nated in  a  falutary  fweat.  In  a  fubicqucnt  experiment  of 
this  kind,  equally  terrific,  no  fweat  enfued,  and  the  difeafe 
foon  proved  fatal. 

*^  Sudorifics,  indeed,  feldom  produce  a  copious  fueat,  un- 
Icfs  their  operation  can  be  affifted  by  warm  diluting  liquors. 
Hence,  perhaps,  it  is,  that  mufk,  valerian,  opium,  and  other 
powerful  fudorifics,  have  fo  often  failed.  Given  merely  a:; 
antifpafmodics,  without  proper  dilution,  they  ferve  but  to 
tiatter  hope  at  the  expence  of  difappointment;  let  therefore" 
the  following  method  have  a  fair  trial : 

"'  In  a  pint  of  olive  oil  diffolve  an  ounce  of  camphor:  let 
the  entire  furface  of  the  body  be  diligently  rubbed  with  this 
folution,  made  warm,  continuing  the  friction,  before  a  gentle 
lire,  till  the  whole  be  expended  ;  after  which  let  the  patient 
be  covered  with  flannel,  and  put  into  a  warm  bed  till  a 
copious  perfpiration  be  procured.  This  may  be  encouraged 
by  an  enema  of  warm  wine-whey,  with  an  addition  of  vola- 
tile alkaline  ipirit,  or  eaic  de  luce,  which  lall  has  long  been 
deemed  a  noted  fpecific  in  France. — The  part  affected,  and 
alfo  the  neck  and  fpine,  ought  to  be  well  embrocated  twice 
B-day  with  tepid  oil,  which,  by  foothing  the  nerves,  may 
act  as  a  powerful  anodyne  and  antifpafmodic  :  could  an  entire 
bath  of  oil  be  had,  it  would  be,  perhaps,  greatly  preferable 
to  a  common  bath  of  warm  water. 

''  A  patient,  in  confequence  of  the  poifon  of  arfenic,  had 
long  fuffered  fevere  pains  and  convuliive  fpafms  over  the 
whole  furface  of  his  body,  which  refifted  various  internal 
and  external  remedies,  till  he  was  ordered,  by  M.  Bouteille, 
to  be  placed,  for  the  fpace  of  an  hour,  at  proper  intervals,  in 
a  bath  of  warm  oil,  bv  which  he  was  foon  completelv  cured, 
S  '     -'If 
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<'  If  mufic  has  charms  to  harmonife  the  nerves,  and  footli^ 
the  feelings  of  a  melancholy  or  outrageous  maniac,  as  men- 
tioned on  the  higheft  authority,  can  any  caufe  be  afifigned 
why,  in  a  mufical  age  like  the  prefent,  its  powerful  influence 
fliould  not  be  tried  againft  this  dreadful  malady  ?  Though  its 
cffecls  on  the  difeafe  occafioned  by  the  tarantula  may  have 
been  greatly  exaggerated,  yet,  if  what  has  been  confidently 
afierted  of  its  efficacy  againft  the  envenomed  bite  of  the  moft 
dangerous  fcrpents,  be  true,  the  analog)'  would  afford,  at  leaft, 
a  prefumptive  argument  in  its  favour.  But,  independent  of 
this,  other  beneficial  effects,  in  removing  the  viild  ravings  in 
certain  fevers,  might  here  be  produced  ^ .  And  it  was  confi- 
dered  by  Clinias,  Afclepiades,  and  Aretaeus,  as  an  eflential 
remedy  in  phrcnfy,  melancholy,  and  mental  derangement. 

"  In  the  Memoirs  of  the  Medical  Society  of  Paris,  Vol.  VI. 
is  an  affefting  inftance  of  a  youth  of  I3  years  old,  who  died 
of  the  hydrophobia.  The  diftreffing  fcene,  near  the  clofe  of 
the  difeafe,  induced  the  phyfician  to  try  the  effefts  of  mufic, 
by  playing  before  him  on  the  guitar.  The  harmony,  even  at 
this  late  period,  we  are  told,  appeafed  the  fpafms,  and  ren- 
dered the  pulfe  more  calm  and  regular. 

"  3dl\^  To  fupport  ftrength,  and  reftore  the  energy  of  the 
brain. 

"  To  enable  the  patient  to  bear  up  under  the  unequal 
conflift,  his  diet  fliould  confift  of  the  mod  nutritious  ali- 
ments, chiefly  of  the  folid  kind,  to  which  may  be  added  frefh 
eggs,  jellies,  and  bread  foaked  in  generous  wine.  If,  from  his 
dread  of  liquids,  neither  food  nor  medicine  of  the  fluid  kind 
can  be  got  down,  they  muft  be  conveyed  in  the  form  of  me- 
dicated baths  and  enemas ;  of  which  the  body,  being  in  a 
parched  abforbent  ftate,  will  imbibe  more  than  is  generally 
imagined.  Might  not  liquids  be  alfo  fafely  conveyed  into 
the  ftomach  with  a  flexible  tube,  as  in  cafes  of  fufpended 
animation  ? 

*'To  reftore  oxygen  to  the  blood,  and  invigorate  the  whole 
fyftem,  vital  air,  properly  modified,  may  be  inhaled  into  the 
lungs.    Where  this  cannot  be  had,  as  nitrous  acid  contains  it 

*  See  Medical  JowKal,  Vols.  I.  II.  and  XI. 
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in  a  loofe  ftate,  and  readily  detached,  the  acid  may  be  diluted 
with  a  portion  of  water,  and  adminiftered  as  above  men- 
tioned. 

''  Should  any  confiderable  truce  to  the  violent  fymjDtoms 
be  happily  obtained,  the  return  of  paroxyfm  might  poflibly 
be  obviated  by  a  liberal  ufe  of  Peruvian  bark  with  fteel,  and 
by  repeated  oxygenation." 

From  the  variety  of  fa£ls  which  we  have  laid  before  our 
readers,  it  will  hardly  efcape  notice,  that  volatile  alkali  and 
oli\e  oil  appear  to  be  the  mofl  powerful  remedies  in  this 
dreadful  malady;  and  that  the  fecurity  of  the -patient  would 
be  further  infured  by  the  wound  being  well  fucked,  and  alfo 
cicatrifed,  v/iihout-any  lofs  of  time.  A.  T. 
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HE  better  part  of  the  ufcful  arts  is  chemical.  An  in- 
finite number  of  the  appearances  and  changes  of  material 
nature  are  governed  by  chemical  laws  :  the  refearches  of  che- 
miftry  conduft  to  the  knowledge  of  philofophical  truth,  and 
form  the  mind  to  philofophical  enlargement,  and  accuracy 
of  thought,  more  happily  than  almoft  any  other  fpecies  of  in- 
veftigation  in  which  the  human  intellect  can  be  employed. 

Hence  are  candid  attention  and  encouragement  eminently 
due  to  every  undertaking  which  ftrives,  either  to  extend  che- 
mical fcience  by  fiew  difcoverles,  or  to  recommend  and  faci- 
litate its  fludy  by  elementary  publications  aiming  at  new 
precifion,  clearnefs,  order,  fullnefs,  and  engaging  elegance. 
From  the  tiriies  of  Bovle,  Digby,  JNIayow,  and  Hooke,  to 
thofe  of  Hale,  Lewis,  Prieftley,  Black,  and  Cavendifh,  the 
philofophers  of  Britain,  in  fome  meafure,  flighted  chemiftry 
for  the  fake  of  thofe  purfuits  in  the  mechanical  philofophy 
and  the  mathematics,   in  v/hich  they  muft  be  confelTed  to 
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have  been  incornparably  ardent  and  fucccfsful.  Our  fathers 
were  therefore  content,  during  that  period,  to  accept  the 
Germans,  Dutch,  and  French,  for  their  chemical  inftruAors. 
The  French,  though  not  the  proper  authors  of  the  moft  im- 
portant difcoveries  in  that  which  is  called  Modern  Chemiftr)-, 
were,  however,  the  firli:  to  combine,  correal,  and  advance 
thofe  difcoveries  into  one  jiencral  fyftcm  :  and  we  therefore 
honour  them  as  our  maders  ;  and  have  fubmitted  to  receive 
from  them,  as  well  a  nev.-  chemical  language,  as  our  favourite 
elementary  chemical  books.  Even  the  Germans,  though  not 
more  fortunate  than  wc  in  difcovery,  nor  more  ably  infiruc- 
tivc  in  academical  le6lures  and  the  exhibition  of  experiments, 
have  been  lately  more  forward  to  publifh' compilations  of  the 
facets  and  principles  of  chemical  fcience  ;  and  wc  neither  deny 
praife  to  their  induftry,  nor  rejc6l  their  aid.  Such  is  the 
progrefs  of  chemical  difcovery  as  to  demand  the  frequent 
compofition  of  new  fyftems,  which  {liall  aflemble  facls  as 
they  arc  obferved,  and  principles  as  they  are  eftablifhed. 
Books  thus  nccelfarv  we  gladly  accept,  from  whatever  quar- 
ter and  under  whatever  name.  We  Oiould  wifli  them  to  be 
originally  in  Englifh,  to  illuftrate  efpecially  the  ftateof  Britifh 
fcience,  of  Britifli  invcftigation,  of  BritiOi  arts.  But,  polTefs 
they  the  true  merits  which  are  to  be  deiired  of  fuch  works 
in  general,  we  fliall  receive  them  with  eager  gratitude  and 
Tcfpet'^  e\en  in  traTiflation  from  a  foreign  lanefna^e. 

The  following  ab(lra6l  of  this  work,  bv  Dr.  Gren,  may 
perhaps  affift  our  readers  to  judge  what  utilities  are  hkely  to 
refult  from  the  addition  of  it  to  the  prefent  (lock  of  Englifb 
chemical  literature. 

It  opens  with  an  introduclorv'  fketch  of  the  hi{tor\'  of  che- 
mlftn.'.  Tn  the /fr//  chapter  are  explained  thofe  more  general 
laws  which  refpeft  alike  all  the  other  parts  of  chemical  fci- 
ence, the  general  nature  of  the  moft  reniarkable  procefTes  of 
the  laboratory,  and  the  foniis  and  peculiar  ufes  of  thofe  in- 
ftriunents  which  chemiftry  chiefl}^  employs.  The  chemical 
hlrtorv  of  the  more  remarkable  gafes,  and  of  fome  of  their 
proximate  compounds,  fills  ihefc-cond  chiipter.  The  general 
i.hara<5lers  of  the  acids,  of  the  alkalies,  and  of  their  neutral 
s^mpounds,  are  exhibited  in  the  ibird.  TXxc  fonrfh  traces 
7  the 
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the  hlftory  of  the  earths.  In  the  Jlftb  the  properties  of  the 
different  mineral  acids  are  explained  with  couliderable  nii- 
nutenefs  of  detail.  The  chemical  compofition  of  vegetables, 
their  principlco  immediate  and  ukiniatc,  with  their  ufes  in 
the  arts,  are  the  fabjecls  of  the  Jixth  chapter.  The  fcvcnth 
chapter  is  emplovcd  upon  anin^.al  matters.  Fermentation 
and  putrefaction  are  the  fubjec^ts  of  the  eighth.  The  nitith 
and  tc7ith  chapters  give  the  chemical  hiftory  of  bituminous 
and  carbonaceous  minerals.  The  metals  are  the  fubjects  of 
the  eleventh.  Tables  of  attraftions,  fpccitic  gravities,  weights, 
nieafures.  See.  fill  nine  articles  of  an  appendix.  A  copious  in- 
dex concludes  the  laft  volume.  A  preface  by  the  tranflator,  and 
a  table  of  contents,  are  prefixed  at  the  beginning  of  the  flrli. 

Such  are  the  parts,  the  ftruclure,  the  exterior  form,  of 
this  work.  Its  fcientific  value  is  not  to  be  difcovered  with- 
out a  more  intimate  examination  of  it. 

It  traces  the  general  hiftorv  of  chemiltPy'  from  the  fuppofed 
origin  of  the  fcience,  among  the  ancient  Egyptians,  to  the 
aera  of  its  lafl:  irreat  improvement  by  the  creation  of  the  anti- 
phiogiftic  fyftem. 

In  the  explanation  of  the  firft  general  laws  of  chemical 
fcience,  or  what  mav  be  called  the  metaphyjics  of  cbcmijlry^ 
Dr.  Gren  teaches,  that  the  attraction,  the  cohcfion,  and  the 
expanfion  of  matter  depend  upon  three  diftinol  laws :  that 
matter  tills  all  fpace,  without  any  intervening  vacuity :  that 
it  is,  however,  poflible  for  two  particles  of  matter  to  exilt  to- 
gether io  the  fame  fpace  at  the  fame  time  :  that  thofe  wfiich 
are  called  permanently  clajlic  fluids  are  not  condenfible  nor 
deltruclible  by  the  mere  abttraction  of  their  caloric  :  that  the 
afHnity  of  con^pofitior?,  the  finiple  affinity,  and  the  double 
aflinity,  are  the  only  diftingaifliable  modes  of  chemical  at- 
traction :  that  effcrvefcence  is  no  indication  of  any  great  ac- 
tivity of  attractive  force. 

Solution,  fufion,  evaporation,  diftillation  ;  the  fubordinate 
modes  ot  thefe  ditferent  procetfes,  and  the  veffels  and  imple- 
ments with  which  thev  are  ufuallv  performed,  he  defcribes 
with  confidcrable  accuracy  and  cloarncfs. 

Coucerqing  caloric,  this  ingenious  cheniift  teaches,  that 
?vl  m  .2,  it 
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it  is  elaftic  and  expanjlkle:  that  it  is  no/  expanfihlc*  :  that 
any  quantity  of  this  fubftance  poirelVes  more  or  lefs  of  expan- 
five  power,  according  as  it  is  lefs  or  more  expanded  :  that  it 
fills  all  fpace,  in  continuity,  without  intcrftic.es  :  that  it  never 
produces  fenfible  heat  without  entering  into  intimate  chemical 
combination  with  all  the  parts  of  the  heated  body :  that  its 
expanfive  force  isfometimes  a6live,  fometimes  inert  and  qui- 
efcent :  that,  in  vapour,  caloric  is,  though  fixed  and  latent,  yet 
only  mechanically  adherent  to  the  vaporificd  fubftance;  while 
in  the  permanent  elaftic  gafes  it  is  chemically  combined  with 
the  refpetlive  bafes  :  with  various  other  do6trines,  which,  as 
lefs  novel  and  peculiar,  recjuirc  not  to  be  here  particularly 
noticed. 

Lighi,  this  author  reprefcnts  as  a  compound  of  a  peculiar 
bafe  with  caloric.  He  fuppofes  it  to  be  rendered  fluid  and 
elaft:ic  by  caloric;  to  be  fixed,  without  it.  He  conceives  light 
to  exift  in  a  fixed  ftate  in  all  combufl:iblfe  bodies,  and  to  be 
evolved,  in  combuftion,  into  combination  with  the  caloric 
from  the  vital  air  that  is  ihen  decompofed.  In  this  manner 
he  defcribes  light  as  the  fame  thing  with  the  phlogijlon  of 
the  difciples  of  Stahl ;  not  allowing  that,  if  fixed,  it  mult  have 
gravity,  and  that,  if  it  have  gravity,  the  bodies  out  of  which 
it  is  evolved  mufi;  be  lighter,  as  to  their  other  matter,  after 
they  have  loft:  it,  than  while  it  ftill  exifted  in  them.  He  re- 
gards it  as  being,  though  a  dlft;ln6l  fubftance  from  caloric, 
vet  the  matter  of  heat,  and  ihc  principle  of  cornhujliofi. 

Speaking  of  comhvjtion,  Gren  fcruplcs  not  to  affirm,  that 
the  antiphlogijlic  Jyjlem  affords  no  explanation  of  the  reafon, 
why  a  certain  degree  of  previous  heat  is  nccellary  to  the  com- 
mencement of  flaming  combuftion.  Flame  he  defcribes  as 
effentiallv  confifting  of  the  burning  gas  of  the  bodies  which 
are  decompofed  under  it. 

He  thinks  it  not  Improbable  that  gas-azot  and  gas-oxygen 
inay  co-exlft:  in  the  atmofphere,  not  in  a  merely  mechanical 
mixture,  but  even  in  intimate  chemical  combination. 

That  fog  which  renders  the  atmofphere  thick,  dim,  and 

*  See  the  work,  Vol- 1.  §  151.  It  is  poffible,  however,  there  may  be 
fome  miftake  ia  the  printing. 
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turbid,  is  regarded  by  Dr.  Gren  as  the  bafis  of  aqueous  va- 
pour entirely  deprived  of  its  caloric. 

Dr.  Gren  regards  that  which  has  been  called  the  oxygen- 
ated viurtatic  acid,  as  being  nothing  but  the  proper  muriatic 
af:id  in  its  full  energy.  To  that  which  is  now  commonly  called 
the  7Jiuriatic  acid,  he  gives  the  name  o^  7iiurialous  acid;  re- 
garding it  as  analogous  in  its  charafter  to  the  fulphureous 
and  the  nitrous  acids. 

He  rejefts,  after  Doerffurd,  the  peculiar  exiftence  of  the 
camphoric  acid.  He  confiders  the  yiarcotic  matter  of  certain 
vegetables  as  worthy  to  be  diftinguiflied  as  one  of  their  pe- 
culiar immediate  principles. 

The  lithic  acid  does  not  appear  to  this  author  to  be  one 
that  is  formed  by  the  organic  fundions  of  animals. 

He  affirms,  that  thofe  which  are  called  the  acclous  and  the 
acetic  acids  differ  only  in  the  degrees  of  their  concentration, 
not  in  the  proportions  of  their  principles. 

His  general  account  of  the  acids,  alkalies,  and  earths,  is 
indeed  brief,  and  rather  incomplete,  but  in  almolt  every  par- 
ticular fufficiently  correcl. 

According  to  ot/r  pcrj'onal  experience,  hot  lime  and  fnlphur, 
coming  into  intimate  conta6l,  are  apt  to  exhibit  a  combuf- 
tion  of  the  fulphur,  from  which  enfaes  a  formation  of  ful- 
phureous acid.  Dr.  Gren  recommends,  to  prepare  fulphuret 
of  lime  by  mixing  chalk  with  fulphur,  and  then  igniting  the 
mixture,  to  expel  the  carbonic  acid  ! 

In  his  account  of  vegetables.  Dr.  Gren  relates,  contrary  to 
the  experience  of  other  chemifts,  that  pyro-ligneous  acid,  when 
fufficiently  pure,  is,  in  the  nature  and  proportions  of  its  prin- 
ciples, precifely  the  Atme  with  acetic  acid ! 

He  afcribes  to  the  mechanical  porofity  alone,  of  charcoal, 
imaffifted  by  any  chemical  re-agency,  that  power  of  purifying 
faline  leys  from  colouring  matters  which  charcoal  is  well 
known  to  poffefs. 

From  accurate  analyfes  of  ivheat,  able  chemifts  have  re- 
folved  this  fubftance  into  the  two  immediate  principles  of 
farina  and  gluten;  but  Dr.  Gren  rather  confiders  it  as  coni- 
pofcd  of  gluten,  Jlarch,  and  viuc'dage. 

He  denies  that  any  vegetables  have  in  them  fuch  an  im- 
mediate 
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mediate  principle  as  arojna;  but  fuppofes  that  which  has 
been  hitherto  called  aroma,  to  be  merely  volatile  or  ethereal 
oil. 

The  plates  of  the  chemical  apparatus  at  the  end  of  the  firft 
volume  are  very  beautifully  engraved  by  Mr.  Lowrv. 

Dr.  Gren  difcovers  no  analogy  between  the  gelly  of  ani- 
mal bodies  and  the  gluten  of  vegetables. 

He  maintains,  that,  in  breads  flour  is  fo  thoroughly,  fo  en- 
tirely altered,  as  to  be  no  longer  capable  of  affording  even  the 
fmalleft  portion  of  farina  or  gluten. 

He  reckons  no  fub (lances  to  be  properly  fufceptible  of  fU' 
trefadioTij  fave  fuch  as  contain  azot. 

Of  bitumens  he  atTerts,  that  they  muft  nece/furily  have  had 
their  origin  from  the  decompofition  of  animal  bodies. 

Though  more  ample  in  his  accounts  of  the  metals  than  in 
the  preceding  departments  of  his  work,  he  gives  no  account 
of  the  new  Corniih  metal  the  menachan'ite. 

At  the  end  the  editor  has  given  feveral  ufeful  tables. 

As  to  the  other  matters  in  the  compofition  of  this  work, 
they  differ  not  materially  from  the  explanations  in  the  fydems 
of  Fourcroy,  Chaptal,  Nicholfon,  and  Jacquin. 

The  tranflation  is  not  free  from  Germanifms;  but  in  books 
of  chemical  and  phyfical  fcience,  elegance  and  propriety  of 
this  fort  are  rarely  regarded  as  objects  of  primary  concern. 

On  the  whol(^,Vv"e  cannot  doubt  but  the  public  muft  receive, 
with  partial  favour,  a  work  of  fuch  fingular  merits.  The 
tranflator,  and  thofe  who  have  encouraged  the  tranflation, 
evidently  deferve  the  warmell  thanks  of  Britilh  chemifts. 

EJfays  on  the  Venereal  D'lfeafe.     Part  II.     By  William 
"Blair,  A.m. F. M.S.  &!c.  &c.  &c.     Symonds,   Pater- 
nofter  Row.  1800. 

IT  was  fome  time  fince  ftated  by  Mr.  Scott  of  Bombay^ 
that  he  had  difcovered  the  acid  of  nitre  to  poliefs  the  powers 
of  a  fpecilic  remedy  fOr  the  venereal  difeafe.  Dr.  Beddoes, 
Mr.  Cruickfhank,  and  other  medical  gentlemen  in  this  coun- 
try, eagerly  repeated  the  trials  indicated  by  JMr.  Scott.  The 
fucccfs  was  various.  One  party  affirmed  the  decifive  efficacy 
of  the  new  medicine  j  another  declared,  from  alleged  exper 
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rience,  that  Its  powers  were  imaginary,  or  at  befl  uncertaf^. 
Inaccuracy  of  obfervatjon  and  experiment,  with  the  influence 
of  perfonal  partialities  and  preconceived  o^oinions,  were  na- 
turally fuppofed  to  be  the  chief  caufes  of  thefe  contrarieties 
of  report.  JMr.  Blair,  Surgeon  to  the  Lock  Hofpital  and  Afy- 
lum,  therefore,  undertook  to  colle6t  fuch  a  fyllem  of  evidence 
concerning  the  aclion  of  nitric  and  nitrous  acid  in  lues  vene- 
rea^  as  fliould,  ifpoffible,  finally  afcertain  the  true  praftical 
principle  in  regard  to  its  ufe.  The  refult  of  his  firll  inquiries 
was  made  public  in  a  former  fart  of  the  prefent  work.  In. 
the  y^-cow^  ^c'zr/ the  ingenious  author  prefents  a  multiplicity 
of  new  teftimonies ;  analyfes  and  examines  the  fa6ls  pub- 
liflied  on  the  fame  fubjc6l  by  others;  and  endeavours  to  de- 
duce thofe  general  truths,  to  eftablifli  which,  he  conceives 
that  all  his  affembled  teftimonies  combine  their  force.  His 
inquiry  has  been  conducted,  and  his  laft  inferences  are  de- 
duced, with  the  candour  of  a  gentleman  and  the  cautious 
difcrimination  of  a  philofopher.  "  That  the  acids  of  nitre, 
&c.  though  very  ufeful  auxiliaries  to  mercury  in  the  cure  of 
the  venereal  difeafe,  are,  in  no  modification  of  that  com- 
plaint, to  be  confidently  and  exclufively  fubftituted  inftcad 
of  mercury,"  is  the  general  practical  pofition  with  which 
Mr.  Blair  clofes  his  whole  inveftigation. 

This  opinion  is,  perhaps,  the  fafeft  to  be  at  prefent  a£led 
upon  in  medical  pra6lice.  It  feems  to  be  allowed  on  all 
hands,  however,  that  nitric  acid,  taken  together  with  mer- 
cury, countera£ls  its  debilitating  effeAs  without  diminifhing 
its  remedial  energy. 

Of  the  ratio  of  the  operation  of  either  mercury  or  nitric 
acid,  as  an  anti-venereal  remedy,  no  very  particular  account 
has  ever  yet  been  given.  It  has  indeed  been  conceived, 
that,  fince  oxygen  is  the  bafis  of  'uiial  air^  it  muft  be,  in  all 
its  various  modifications,  of  fovereign  efficacy  for  the  cure  of 
difeafe  and  the  nourifiiment  of  life;  that  nitric  acid  is  a  re- 
medy againft  lues  I'enerea,  on  account  of  the  oxygen  which 
it  contains  ;  and  that  other  oxygenous  compounds  may  pro- 
bably a6l  with  fimilar  effecls.  All  beyond  this  is  ftlH  left  in 
myftery.  But,  is  not  the  venereal  virus  one  of  thofe  innu- 
merable and  fubtle  chemical  compounds  as  yet  inimitable  by 
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huitian  art,  which  the  healthful  functions  of  the  animal 
economy  continually  form  by  the  endltfsly  varied  combina- 
tion of  hydrogen,  carbon,  oxygen,  and  azot  ?  Js  not  this 
virus,  thus  compounded,  decompofable,  prubahly,  by  the  affi- 
nities of  many  acid  and  faline  fubftances,  provided  thcfe  fub- 
ftanccs  might  be  brought  into  mixture  with  it  in  all  thofe- 
parts  of  the  fyftem  in  which  it  is  aClive,  and  without  being 
themfelves  previoufly  altered  by  decompofition  or  new  com- 
binations? Are  not  the  activity  with  which  mercury  pene- 
trates throughout  the  whole  body,  and  that  remarkable  de- 
gree in  which,  in  every  one  of  its  combinations,  it  preferves 
its  primitive  energies — are  not  thefc  the  caufes  of  its  being  a 
fpecific  for  the  decompofition  and  fcutirc  expulfion  of  the 
venereal  virus?  Does  it  not  then  c^r/ain/;' appear,  if  oxj- 
^^;z,  or  perhaps  nitric  acid,  without  decompofition,  without 
new  combination,  might  be  brought  in  fufficient  quantity, 
and  for  a  fufficient  letigth  of  time,  into  mixture  with  all  the 
venereal  virus  that  is  at  any  time  in  the  fyftem,  that  the 
virus  might  be  entirely  decompofed,  and  the  difeafe  com- 
pletely healed  ? 
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PRIZE    QUESTIOXS. 

X  HE  Eleftoral  Jablonflcy  Society  of  the  Sciences  at 
Leipfic  has  announced  the  following  prize  queftions  for 
the  year  1800: 

Hijlory. — A  fliort  fketch  of  the  hiftory  of  tlie  trade  of 
Poland. 

Mathonatlcs . — An  hiftorlcal  view,  quoting  the  authorities 
of  the  various  purpofes  to  v.hich  the  laws  of  attraftion  have 
been  applied  fince  the  time  of  Newton  to  the  prefent  period. 

Phjjical  Ecj)iofn)\ — Of  the  influence  of  the  atmofphere 

on 
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Gh  the  fertility  of  the  earth,  according  to  the  neweft  and 
liioft  authentic  experiments ;  and  in  particular.  How  does 
the  nature  of  the  foil,  fituation,  and  culture,  contribute  to 
render  this  influence  atlive  and  efficacious  ?  The  prize  is  a 
medal  of  the  value  of  24  ducats ;  and  the  papers,  written 
either  in  the  Latin  or  French  language,  muft  be  tranfmitted, 
with  a  fealed  note  containing  the  author's  name  and  pla':e  of 
abode,  to  C.  F.  Hindcnburg,  public  profcifor  of  natural  phi- 
lofophv  and  fecretary  to  the  fociety. 

The  following  prize  queftions  have  been  propofed  by  the 
French  National  Inftitute. 

»LASS    OF    THE    M  ATHE.M  .A  TICAL    AND    PHYSICAL 
SCIEXCES. 

I.  The  Clafs  propofed,  for  the  fecond  time,  in  the  year  6, 
as  the  fubjetl  of  a  prize,  an  anatomical  comparifon  of  the 
liver  in  different  kinds  of  animals  ;  but  as  no  paper  has  been, 
tranfmitted  on  that  queftion,  the  Clafs  has  thought  proper 
to  withdraw  it,  and  to  propofe  the  following : 

^'  To  determine,  by  chemical  and  anatomical  obfervations 
and  experiments,  what  are  the  phenomena  of  the  torpor 
which  certain  animals,  fuch  as  the  marmot,  dormoufe,  &c. 
experience,  during  winter,  in  regard  to  the  circulation  wf  the 
blood,  refpiration,  and  irritability:  to  make  refearches  re- 
fpefting  the  caufe  of  this  fleep,  and  why  it  is  peculiar  to 
thefe  animals." 

The  competitors  are  requefted  to  examine  in  particular 
what  differences  are  obferved  between  thefe  anixnals  in  their 
lethargic  and  their  ordinary  ftate,  in  regard  to  the  quicknefs 
of  their  pulfe;  the  degree  of  the  warmth  of  the  blood;  the 
frequency  of  their  refpiration;  the  quaniity  of  oxygen  con- 
fumed  in  a  given  time;  and  their  excitability  by  c-glvanifm. 
They  will  examine  alfo  the  anatomical  differences  which  dif- 
tinguifh  thefe  animals  from  thofe  not  fubject  to  torpor  durincr 
the  winter;  and  they  will  endeavour  to  difcover  whtther  thefe 
differences  are  fufficient  to  explain  the  phenomena  of  that 
torpor. 

The  prize  will  be  a  gold  med:.l  of  the  value  of  a  kilo- 
gramme.    As  the  experiments  refpe6ting  this  queftion  can- 
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not  be  made  bat  n\  winter,  the  memoirs  will  be  received  till 
the  15th  of  Meffidor,  year  10.  The  Inftitute  will  proclaim 
the  piece  which  (hall  be  thought  worthy  of  the  prize  in  its 
public  fitting  of  Vendemiaire,  year  11. 

II.  The  Clafs  propofed  alio  in  the  year  6,  as  the  fubjcft 
of  a  prize,  to  be  determined  in  the  public  fitting  of  Germi- 
nal, year  8,  the  following  queftion  : 

"  To  endeavour  to  afcertain,  by  accurate  experiments, 
what  influence  atmofpheric  air,  light,  water,  and  earth,  have 
on  vegetation." 

Thouoh  no  memoir  has  been  received  on  this  intereftinff 
queftion,  the  Clafs  has  thought  proper  to  propofe  it  again; 
but  as  the  different  labours  neceflary  to  refolve  it  completely 
would  require  many  experiments  and  cnnlklerable  timej  and 
as  it  can  hardly  be  expefted  that  all  the  information  which 
may  be  wiflied  for  can  be  obtained  from  the  competitors  in 
the  courfe  of  the  new  term  propofed,  the  Clafs  has  decreed, 
that  if  memoirs  in  which  the  queftion  is  treated  in  its  fuR 
extent  be  not  received,  it  will  grant  the  prize  to  that  which 
{ball  contain  a  feries  of  experiments,  facts,  and  obfervatlons, 
that  fhall  appear  calculated  to  augment  the  knowledge  al- 
ready acquired  in  regard  to  fome  parts  of  the  queftion. 

The  prize  will  be  a  medal  of  the  value  of  a  kilogramme, 
and  will  be  decreed  in  the' public  fitliiig  of  the  15th  of  Mef- 
fidor,  year  10.  The  papers  muft  be  fent  in  before  the  ift  of 
Nivofe,  year  lo. 

III.  "  What  are  the  charafters  which  diftincjuifh  in  ani- 
mal  and  vegetable  fubftances  thofe  which  ferve  as  ferment, 
from  thofe  in  which  they  produce  fermentation?" 

The  prize  will  be  a  gold  medal  of  the  value  of  a  kilo- 
gramme, and  will  be  decreed  in  the  public  fitting  of  the 
15th  of  Germinal,  year  tc.  The  papers  muft  be  fent  in 
before  the  ift  of  Nivofe  the  fame  year. 

CLASS    OF    LITERATURE    AND    THE    FINE    ARTS. 

*'  To  analyfe  the  relation  which  fubfifts  between  mufic 
and  declamation." 

"  To  determine  the  means  of  applying  declamation  ta 
inufic  without  iujurbg  melody," 
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The  prize  will  be  a  gold  medal  of  the  value  of  a  kilo- 
gramme, and  will  be  decreed  in  the  public  fitting  of  the 
15th  of  Nivofe,  year  10.  The  papers  muft  be  written  in 
French,  and  fent  in  before  the  ift  of  Vendemiaire  the  fame 
year. 

In  the  flitting  of  the  15th  of  Germinal  (April  4),  at  which 
Bonaparte  fat  as  prefident,  C.  Cuvier  read  an  account  of  the 
labours  of  the  Mathematical  and  Phyfical  Clafs  during  the 
preceding  three  months. 

It  is  in  the  department  of  natural  hiftory  in  particular  that 
the  labours  of  the  Clafs,  during  the  laft  quarter,  have  enlarged 
the  boundaries  of  fcience.  It  has  treated  fome  queftions  of 
the  utmoll  importance  in  regard  to  the  hiftory  of  minerals 
and  fhat  of  animals. 

Philofophers,  for  example,  have  long  been  embarrafled 
with  volcanoes,  on  account  of  the  difficulties  which  occur  in 
explaining  the  phenomena  of  them,  and  m  the  attempts 
made  to  difcover  the  fources  of  thofe  immenfe  quantities  of 
fubllances  of  every  kind  thrown  up  by  them  during  eruptions. 
C.  Patrin,  on  this  fubject,  has  given  fome  views  which  dif- 
play  a  bold  imagination,  and  has  called  in  to  his  aid  all  the 
refources  of  modern  chemiftry.  He  fuppofes  that  the  water 
of  the  fea  is  continually  attracted  between  the  ftrata  of  fchift, 
which  generally  forms  the  bafis  of  volcanoes :  that  the  ma- 
rine fait  is  there  decompofed  :  that  its  acid  becomes  fur- 
charged  with  oxygen  by  pafling  over  the  oxyds  of  iron  and 
manganefe  :  that  it  decompotes  the  fulfures  of  iron,  and  even 
the  water,  by  the  intervention  of  carbon :  that  the  dlfierent 
products  of  thefe  decompofitions,  combining  under  other 
forms,  give  petroleum  and  hydrogen  gas,  which  take  fire, 
and  produce  the  moft  brilliant  part  of  the  volcanic  pheno- 
mena; while  eleftricity,  joining  Itfelf  to  thefe  elements,  al- 
ready fo  numerous,  forms  fulphur  and  phofphorus.  It  is  the 
laft-mentioned  fubftance  above  all,  which,  in  the  opinion  of 
C.  Patrin,  a6ls  the  moft  diftinguiilied  part.  By  it  he  fup- 
pofes the  oxygen  is  fixed  under  an  earthy  appearance,  and 
confequently,  it  is  by  it  that  volcanoes  are  enabled  to  furnifli 
that  inmienfe  quantity  of  lava  which  they  are  continually 
pouring  forth  on  the  furrounding  diftridts  v,iihout  exhaufting 
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the  bafe  that  fupport:  iu<  m.  In  the  laft  place,  the  iron  is 
carried  into  the  Vv:i  by  a  iieiallifcrous  fluid,  to  which 
C.  Patrin  aicribes  .c  property  of  l.ok'ing  ni!;lals  in  a  ftate 
of  vapour,  and  of  depofiting  them  muier  certain  circum- 
ftances,  almoll  as  fluoric  acid  gas  does  fiiiceous  earth. 

Snow  of  a  very  bright  red  colitur  has  '-imetimes  been 
found  on  the  fummits  of  the  hitrheft  mouriiains.  The  mat- 
ter which  colours  it,  burns  vviili  a  fmell  fimilar  to  that  of  a 
great  many  vegetable  fubftanccs.  Sau;;'.:e,  who  often  col- 
le6led  fuch  fnow  on  the  Alps,  was  induced  by  this  property, 
as  well  as  by  its  being  found  in  fummer,  and  in  places  where 
a  great  many  plants  were  in  flower,  to  confider  the  colouring 
matter  as  the  farina  of  fonie  plant*.  C.  Ramond,  who  found 
this  duft  on  the  fnow  of  the  Pyrenees,  having  remarked  that 
it  is  heavier  than  water,  fufpecled  it  to  be  of  mineral  origin ; 
and  he,  indeed,  found  that  it  arifes  from  a  decompofition  of 
certain  micas.  This  decompofition  requires,  without  doubt, 
the  conditions  mentioned  by  Sauffure  j  for  C.  Ramond  found 
that  they  are  necelTary  to  the  Pyrenees  as  well  as  to  the 
Alps. 

The  production  of  native  metals  in  the  interior  of  mines 
is  one  of  thofe  objeiSls  alfo  which  have  attra6led  the  atten- 
tion of  naturalifts,  and  which  have  given  rife  to  a  multitude 
of  fyftems.  An  experiment  of  C.  Gillet-Laumont  points 
out  one  of  the  ways  in  which  this  produftion  may  take 
place.  He  has  fhown  us,  that  by  touching  or  rubbing  with 
zinc  or  with  iron  the  muriat  of  filver,  that  is  to  fay,  a  com- 
bination of  the  oxyd  of  filver  with  the  muriatic  acid,  th^ 
filver  immediately  refumes  its  purity  and  luftre  by  giving 
rp  its  acid  to  the  metal  which  touches  it.  But  the  cir- 
cumftances  neceflary  for  this  redu6lion,  which  chemiftry 
.eafily  explains,  may  occur  every  moment  in  the  interior  of 
mines. 

We  too  often  accufe  the  ancients  of  error  when  we  do  not 
imderfl;and  them.  Arifi:otle  fpeaks  of  the  afpalax  as  an  ani-r 
mal  entirely  blind.  The  Romans  and  the  moderns,  having 
tranflated  the  word  afpalax  mole,  thought  themfelves  autho- 

*  For  an  account  of  Mr.  SaufTure's  difcovery  of  red  fnow  on  the  Alps, 
fee  the  Philofophical  Magazine,  Vol.  III.  p.  i68. 
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Tifed  to  deny  the  afiTertion  of  Ariftotle  ;  and  indeed  the  mole 
is  not  blind ;  it  is  alfo  an  animal  diuVrent  from  the  aipalaK. 
C.  Olivier  has  brought  us  from  the  Levant  an  animal  ac- 
tuallv  blind,  its  ftin  noi  beinor  even  pierced  at  the  place 
where  the  eyes  ought  to  be  ;  wiiich  lives  imder  ground  like 
the  mole,  and  which  has  all  the  characters  afcribed  by  Ari- 
ftotle to  the  afpalax.  This  animal  is  that  known  to  zoolo- 
gifts  under  the  name  of  ymis  typhlus  and  zemnj. 

C.  Olivier  has  given  us  alfo  fome  information  refpeclinar 
another  fmall  animal  known  to  the  ancients  under  the  name 
of  the  Hvo-Jooted  ral,  and  to  the  moderns  bv  that  of  the 
jcrhoa.  The  very  fingiilar  conformation  of  its  feet,  of  which 
thofe  behind  are  five  or  lix  times  longer  than  thofe  before, 
has  been  known  for  fome  time,  but  we  had  no  accurate 
knowledge  of  the  manner  in  which  it  walks.  C.  Olivier  in- 
forms us  that  it  moves  forwards  only  bv  jumping,  but  that 
it  ahvavs  falls  on  all  four.  He  h'ls  defcrihed  alfo  the  organ- 
ifation  of  its  genitals,  which  are  armed  with  fmall  points,  that 
mud  render  its  copulation  ftill  more  painful  than  that  of 
cats.  He  has  defcribed  alfo  a  fmall  fpecies  of  this  genus, 
hitherto  imperfcftly  known. 

C.  Beauvois  has  invented  an  inftrument  for  indicating  the 
refpe»Slive  proportions  of  the  crania  of  ditferent  quadrupeds. 
He  has  applied  it  to  two  animals  of  North  America,  which 
fome  naturalifts  ftill  hefitate  to  make  diftinti  fpecies  on  ac- 
count of  their  great  refemblance  to  animals  analosfous  to 
them  in  the  old  continent.  Thefe  animals  are  the  fox  and 
the  rabbit  of  the  United  States.  The  r.efult  of  C.  Beauvois* 
comparifons  is,  that  they  are  two  dillincl  fpecies:  and  this 
opinion  is  juftitied  by  the  habits  of  thefe  animals.  The  rab- 
bit, in  particular,  does  not  burrow  like  ours,  but  neftles  in 
hollow  trees. 

C.  Latreille  has  prefented  two  memoirs,  which  have  been 
fince  printed.  The  firft  treats  of  the  ferpents  of  France. 
Thefe  animals,  which  occalion  fo  much  terror  to  the  vulo-ar, 
have  not  been  fafficicntlv  ftudied  by  naturalilxs.  The  eleven 
fpecies  found  in  France  have  often  been  confounded  with 
each  other,  but  C.  Lalreiile  has  completely  explained  the 
nomenclature. 
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The  fecond  memoir  relates  to  falamanders,  to  vvlilch  our 
anceflors  afcribed  the  property  of  refifling  the  flames  3  but 
they  have  fliown  to  our  cotemporaries  a  property  more  au- 
thentic, and  equally  wonderful,  that  of  reproducing  their 
limbs  when  they  have  been  cut  off.  C.  Latreille  has  de- 
fcribcd  fix  fpecies  which  liitherto  have  not  been  diflinguiflied 
by  naturalifts. 

Every  body  knows  ultramarine,  that  valuable  colour,  which 
alone  imitates  the  azure  of  the  heavens.  It  is  extrafted  from 
a  ftone  named  lapis  la:i.uli,  by  a  very  tedious  manipulation ; 
and  though  it  has  been  known  for  a  long  time,  and  was  even 
employed  in  the  middle  ages  for  thofe  miniatures  with  which 
manufcripts  were  ornainented,  no  precife  idea  was  enter- 
tained refpe<?ting  its  colouring  principle:  it  was  long  be- 
lieved that  it  was  copper.  Margraf  proved  that  it  is  iron ; 
but  the  queftion  was,  to  find  in  what  fiate  it  exifts  in  the 
ilone,  and  how  it  produces  that  beautiful  blue  colour  with- 
out being  combined  with  the  acid  of  Prullian  blue.  C.  Guy- 
ton,  treating  gypfum  which  contained  abundance  of  iron, 
remarked  that,  in  changing  itfelf  into  a  fulfure,  that  matter 
aflhmed  a  blue  colour  as  unalterable  as  that  of  lapis  lazuli, 
and  preferving  itfelf  even  in  pot-afli  in  fufion.  Guided  by 
this  phenomenon,  he  treated  lapis  lazuli  itfelf;  and  his  ex- 
periments leave  him  no  doubt  that  the  colouring  principle 
of  that  Hone  is  a  blue  fulfure  of  iron,  which  has  hitherto 
eluded  the  refearches  of  chemifts,  becaufe  they  confounded 
the  products  of  it  with  thofe  of  the  grains  of  pyrites  or  yel- 
low fulfure  of  iron,  which  exift  in  every  kind  of  lapis  lazuli, 
Bv  a  few  fteps  more  the  arts  will  perhaps  be  enriched  with  a 
rare  fubftance,  which  may  be  formed  at  pleafure. 

C.  Chauflier  has  rendered  an  important  fervice  to  all  thofe 
fciences  the  objeft  of  which  is  organifed  bodies,  by  commu- 
nicating the  means  of  preferving  to  the  ditTerent  parts  of  the 
human  body,  and  of  thofe  of  animals,  the  forms  which  ihty 
poflTefied  when  in  the  ftate  of  life.  This  procefs  confifts  in 
keeping  them  for  fome  time  in  a  folution  of  the  oxygen- 
ated muriat  of  mercury,  commonly  called  corroji-ve  fublimate. 
When  fuffered  to  dry,  after  being  taken  from  this  mixture, 
they  aflume  a  confidence  like  that  of  wood,   and  become 
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abfolutely  unchangeable  in  the  air.  If  the  bodies  have  been 
injecled  before  being  immerfed,  they  even  retain  the  colour 
and  freflmefs  of  life,  and  confequently  form  mummies  much 
more  perfecl  than  thofe  of  Eg\'pt,  which,  as  has  been  faid, 
only  eternifed  the  image  of  death.  C.  Chauflier  has  no 
doubt  that  this  was  the  method  employed  by  Ruifch,  and 
which  anatomifts  in  vain  attempted  to  difcover. 

C.  Vauquehn  and  C.  Buniva  have  analj'fed  the  liquor  of 
the  amnios  of  woman  and  that  of  the  cow,  together  with  the 
fubftance  found  on  the  bodies  of  new-born  children.  The 
liquor  of  the  amnios  of  woman  contains  albumen,  foda,  mu- 
riat  of  foda,  and  phofphat  of  lime.  The  cruft  on  the  body 
of  the  foetus  is  a  deo^eneration  of  the  albuminous  fubftance, 
which  begins  to  pafs  to  the  ftate  of  a  fat  body.  The  liquor 
of  the  amnios  of  the  cow  exhibited  a  peculiar  animal  matter, 
a  new  acid,  and  fulphai  of  foda. 

Medicine  has  produced  four  important  memoirs.  The 
epidemic  difeafe  which  broke  out  at  Nice  and  Grenoble 
alarmed  the  public,  and  a  report  was  even  fpread  that  it 
was  aftually  the  plague.  C.  Defefiart,  however,  after  col- 
lecting every  information  on  the  fabject,  has  fliown  that  it 
was  only  that  difeafe  long  known  under  the  name  of  the  jail 
fever,  which  too  often  attacks  armies  and  other  bodies  of 
men  when  crowded  together. 

Children  are  born  fometimes  with  a  portion  of  the  vifcera 
uncovered,  and  having  a  tumor  which  by  medical  men  is 
called  an  umbilical  hernia.  C.  LaflTus  has  (liown  that  the 
caufe  of  this  defett  is,  that  the  liver,  receiving  a  larger  quan- 
tity of  blood  than  it  ought  by  the  umbilical  vein,  dilates  it- 
felf  more  than  ufual,  feparates  the  mufcles  of  the  abdomen 
which  kept  it  in  its  place,  dilates  and  renders  thin  tiie  ten- 
dinous fubftance  that  feparates  them,  and  makes  its  way 
through  the  fame  opening  of  the  Ikin  through  which  the 
umbilical  cord  pafles.  Tliis  diforganifation  fometimes  pro- 
ceeds fo  far  that  the  inteftinp?,  and  even  the  heart  and  lunofs, 
are  alfo  uncovered.  This  vicious  conformation  proves  almoft 
always  mortal ;  and  C.  Laflus  announces  this  circumftance, 
that  furgeons  may  fave  themfelves  the  trop.ble  of  performing 
operations,  which  may  caufe  the  parents  to  be  accufed  of 
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^norance  or  cfudtv.  C.  Pclletan,  on  the  other  hanc!,  en* 
deavours  to  encouraoc  them  to  Uiidertake  anoihcr  npeTticn, 
which  may  be  iifcful,  and  which  mifplaced  timidity  often 
prevents  from  being  practifcd ;  it  is  that  of  broncbotomy,  or 
opening  the  tracheal  artcrv.  Whenever  any  body  capable 
ofilopping  refpiration  i?  introduced  into  that  canal,  it  may 
be  boldly  opened,  in  order  to  get  rid  of  it. 

C.  Portal  has  revived  the  ideas,  which  he  announced  in 
1782,  on  the  treatment  of  tiiatkind  of  ajioplexy  calledyt';:«o, 
that  i?  to  fav,  of  that  kind  during  which  the  face  reniains 
pale  and  livid,  lie  has  proved  that  emetics,  generally  ad- 
miniftered  in  fucii  cafes,  are  the  more  ineHicacious,  as  in 
every  kind  of  apoplexy  the  (lomacn  is  paiftcd ;  and  that,  be- 
fides,  it  has  appeared  by  all  bodies  which  ha-'e  been  opened, 
tiiat  in  the  ferous  apoplexy,  as  well  as  in  others,  there  are 
accmnulations  of  blood  in  the  brain.  He  does  not  heHtate, 
therefore,  to  recommend  bleeding  for  the  one  -js  well  as  for 
the  other;  and  he  has  proved  by  praftical  oblcrvations  that 
it  has  often  fucceecled. 

C.  Duhamel  has  been  employed  in  imnroving  the  art  of 
affaying  filver,  or  of  feparating  it  from  the  lead  it  contains. 
For  this  procefs,  on  a  fmall  fcale,  refiners  employ  fmall  cups 
of  well  hxiviated  bone-aihes  called  cupells,  which  abforb  the 
lead  as  it  vitrifies,  and  leave  the  filver  pure :  on  a  large  fcale 
thev  employ  cupells  formed  of  wood-alhes  •  but,  befides  their 
being  expenfive,  they  arc  attended  with  feveral  inconve- 
niences. C.  Duhamel,  after  remarking  that  the  litharge, 
or  ^lafs  of  lead,  may  be  feparated  in  proportion  as  it  is 
formed,  without  caufing  it  to  be  ablorbed  by  the  cupells, 
propofcs  that  thefe  vefiels  (hould  be  made  of  founders  fand 
■mixed  with  clay;  that  the  furface  of  them  fliould  be  covered 
with  a  ftratum  of  aflies;  that  the  blall  of  the  bellows  fhould 
be  directed  on  the  fluid  lead  to  accelerate  the  oxydation  ;  and 
that  the  litharge  fliould  be  made  to  run  oflf  by  a  groove 
fonned  in  the  edge  of  the  cupell,  and  which  ought  to  be 
dug  lower  in  proportion  as  the  baili  finks  down. 

C.  Laccpede  read  an  ingenious  memoir  on  fome  pheno- 
mena refpefting  the  flight  and  vifion  of  birds.  He  took,  as 
the  obje<Sl  of  his  obfcrvatious,  the  eagle  and  man-of-war 
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bird  ;  two  kinds  which  are  endowed  with  the  ftrongeft  power 
of  flight  and  the  acuteft  vifion.  It  refults  from  his  obferva- 
tioas  that  the  fight  of  thefe  birds  is  nine  times  more  exten- 
five  than  that  of  the  furtheft  fighted  man;  and  that  in  220 
hours,  that  is  to  fay,  in  a  Httle  more  than  nine  days,  allowing 
them  16  or  17  hours  of  rcpofe,  they  would  make  ihe  tour  of 
the  whole  earth. 

C.  Cuvier  read  the  eloge  of  Daubenton,  with  an  account 
of  his  labours,  in  the  courfe  of  which  he  drew  a  parallel  be- 
tween him  and  his  friend  Bufibn.  Butfon  alw^ays  fuffered 
himfelf  to  be  led  away  by  his  imagination,  Daubenton  al- 
ways endeavoured  to  guard  againfi.  his :  the  former  was  full 
of  vivacitv,  the  latter  of  patience:  the  firft  chofe  rather  to 
guefs  at  the  truth  than  to  obTerve  it;  the  fecond  remarked  all 
its  details,  and  was  aKvavs  diffident  of  himfelf. 

The  Clafs  has  received  from  feveral  of  its  members  the 
following  works  : 

C.  Olivier  has  prefented  the  three  firft  volumes  of  his 
Natural  Hiftory  of  Infects,  which  contain  a  defcription  and 
figures  of  an  immenfe  number  of  new  and  interelting^fpecies. 

C.  Briffon  prefented  a  nev.-  edition  of  his  Di^lionnane  de 
Phjjique^  with  additions  containing  an  account  of  all  the 
modern  difcoveries. 

C.  Cuvier  has  prefented  the  two  firfl.  volumes  of  his  Lef- 
fons  of  comparative  Anatomy.  In  this  work  the  author  ex- 
amines the  organs  of  motion  and  fenfation  in  reg-ard  to  their 
ftruclure  and  ufes  in  man  and  all  the  other  claflcs  of  animals, 

C.  Levefque  read  at  the  fame  time  an  account  of  the  la- 
bours of  the  Clafs  of  the  Moral  and  Political  Sciences  durino- 
the  preceding  three  months. 

C.  Goffelin  has  examined  the  geographical  knowledge  of 
the  ancients  refpecling  the  fouthern  coafts  of  Arabia.  He 
has  proved  that  Ptolemy,  notwithftanding  the  linccular  form 
he  has  given  to  them,  has  prefervcd  with  the  greatefi:  accu- 
racy all  the  difiances,  and  that  our  bed  modern  charts  micrht 
be  corrected  by  the  labours  of  that  ancient  geographer. 

C.  Buache  has  communicated  to  the  Clafs  a  memoir,  in 
manufcript,  written  at  Cairo  in  17 17  by  the  French  traveller 
.Paul  Lucas.     This  memoii  contains  fome  curious  informa- 
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tion  refpefling  feveral  places  in  the  interior  of  Africa.  The 
means  employed  by  Paul  Lucas  to  obtain  this  information 
were  the  fame  as  thofe  emploved  by  foine  late  Engliih  tra- 
vellers :  he  confulted  the  caravans  which  fet  out  every  year 
from  Cairo  for  Africa. 

C.  Langles,  bv  his  {kill  in  oriental  literaturcj  has  been 
l(ible  to  procure  fome  information,  which  he  has  communi- 
cated to  the  Clafs,  rcfpe6ling  a  people  in  India  called  the 
Seeks.  Thefe  people,  whofe  capital  is  Labor,  acknowledge 
as  their  founder  a  Hindu  born  in  1469,  who  gave  them  in 
one  book  their  code  of  laws  and  the  ritual  of  their  religion. 
They  adore  one  God,  to  whom  they  afcribe  neither  paflions 
nor  human  weaknefs.  As  they  are  llrangers  to  the  fliacklcs 
of  fuperftition,  they  have  not  received  thofe  of  defpotifm, 
which,  by  oppreffing  the  other  tribes  of  India,  enchains  their 
courage  as  well  as  their  ideas.  As  they  are  induftrious,  opu- 
lent, and  brave,  and  are  protected  by  natural  ramparts  im- 
penetrable to  cavalry,  they  have  never  yet  been  uibdued 
even  by  the  Mogul  princes,  their  neighbours. 

ELECTORAL    ACADEMY    OF    THE    USEFUL    SCIENCES 
AT    ERFURT. 

In  the  fitting  of  September  2,  1799,  A.  F.  Hccker  read  a 
treatife  on  the  care  and  education  of  orphans ;  on  hofpitals 
for  foundlings,  and  on  child-murder. 

J.  J.  Bellermann  communicated  fome  obfervations  on  five 
oriental  manufcripts  which  had  been  prefented  to  the  Aca- 
demy. 

C.  Cramp  communicated  his  analyfis  of  aftronomical  and 
terreftrial  refractions. 

In  the  fitting  of  0<Slober  2,  Charles  Theodore  Anthony 
Maria  Baron  von  Dalberg  read  a  paper  on  fteatites,  and  the 
"ufes  to  which  it  maybe  applied  in  the  arts  by  lapidaries  j 
and  communicated  at  the  fame  time  fome  obfervations  which 
he  had  made  on  tire  fteatites  of  Baircuih  [taL-um  f.ealites). 
Steatites  is  an  exceedingly  foft  ftone,  which  can  be  cut  or 
turned  with  great  cafe,  and  which,  when  burnt  in  a  cJofe 
yeflTel,  acquires  fuch  a  hardnefs  as  to  withftand  the  file.  In 
this  manner  an  artifi:,  with  very  little  expence,  might  prepare 
.^  earaeos. 
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cameos,  gems,  and  fmall  toy?,  which  in  point  of  folidity  would 
not  be  inferior  to  thofe  of  the  ancients.  The  author  made  a 
feries  of  experiments  on  the  method  of  giving  a  durable  dye 
to  hardened  fteatites,  by  which  it  appears  that  it  may  be  made 
to  imitate  the  moft  efteemed  and  moft  beautiful  kinds  of  (tone. 
In  the  fpecimcns  of  the  coloured  Iteatites  laid  before  the  So- 
ciety, fome  of  which  had  heads  cut  on  them,  the  members 
admired  in  particular  the  high  degree  of  poliih  of  which 
burnt  fteatites  is  fufceptible,  and  in  which  it  exceeds  even 
agate.  Thefe  experiments  are  curious,  and  of  the  utmoft 
importance  to  the  arts. 

Profeffor  J.  Bartholomew  Trommfdorf  gave  at  the  fame 
time  a  chemical  analyfis  of  fteatiies,  by  which  it  appears  that 
filiceous  earth  and  talckv  earth  are  the  principal  component 
parts  of  this  foiiil.  The  profeflbr,  however,  obferved  alfo  a 
fmall  mixture  of  argillaceous  earth,  which  Klaproth,  during 
his  refcarches,  did  not  find,  but  which,  according  to  the 
author,  was  perhaps  accidental. 

Prince  Demitri  von  Gallitzin  gave  an  account  of  the  expe- 
riments which  he  made  with  different  kinds  of  air  in  rea;ard 
to  the  germination  of  vegetables.  He  fowed  garden- creffes 
in  thirteen  kinds  of  air,  and  kept  them  all  at  an  equal  tem- 
perature. The  following  were  the  refults  : — ift,  In  oxvgeu 
gas,  and  in  air  coBrupted  by  refpiration  and  burnt  bodies, 
germination  took  place  as  well  as  in  common  air,  2d,  In  hv- 
drogen  gas  and  in  carbonic  acid  gas,  extracted  from  different 
bodies,  and  by  various  proceffes,  there  was  no  germination. 
The  feeds  of  the  crefles  uvcUed  up  a  little,  but  in  the  courfe 
of  eight  days  there  was  n6t  the  fmalleft  fign  of  growth ; 
thouoh  the  feeds  in  atmofpheric  and  oxygen  air,  and  air  cor- 
rupted bv  refpiration,  produced  in  the  fame  period  four  leaves. 
Atmofpheric  air  being  admitted  into  the  glaffes  which  con- 
tained the  carbonic  acid,  and  hydrogen  gafes,  the  feeds  in 
forty-eight  hours  threw  out  two  leaves.  From  this  it  fcems 
to  follow,  that  carbonic  acid  and  hydrogen  gafes  check 
and  retard  geriliination,  but  do  not  deltroy  it.  3d,  Nitrous 
air  deftroyed  the  feeds,  gave  them  a  black  colour,  and 
rendered  them  incapable  of  germinating  in  other  kinds  of 
fiir, 
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This  effeft,  as  the  author  conjectures,  arifes  from  the  ni- 
trous acid  which  the  nitrous  air  contains.  The  author  com- 
niunicated  alfo  the  following  obfcrvation : — Being  defirous, 
as  the  late  Camper  was,  to  difcover  fome  means  for  prevent- 
ing potatoes  from  growing,  in  order  that  they  might  be  pre- 
ferved  in  a  ftate  fit  for  food  throughout  the  whole  year,  he 
put  fixty  of  them  into  a  glafs  bell  with  fixed  air,  and  clofed 
the  aperture  with  mercury.  The  potatoes,  indeed,  did  not 
germinate,  but  st  the  end  of  fix  months  they  were  totally 
fpoiled,  emitted  a  brown  corrupted  juice,  and  (lunk  moil 
intolerably. 

Dr.  G.  H.  Thllow  read  a  paper  on  the  aftion  which  puri- 
fied nitre  and  common  lalt  have  on  the  animal  body.  From 
feveral  experiments  which  the  author  made  in  the  galvanic 
manner,  wiih  many  variations,  on  different  animals,  he  con- 
cludes, that  nitre  poflefiles.  the  property  of  lowering  the  tone 
of  the  nervous  and  mufcular  fibres.  Thus,  for  example,  the 
crural  nerve  of  a  frog  being  ftrewed  over  wi^h  nitre,  no  con- 
vulfive  movements  of  importance  took  place  ;  but  when  com- 
mon fait  was  applied  in  the  fame  manner,  exceedingly  violent 
convulfions  were  produced.  The  author  is  therefore  of  opi- 
nion, that  common  fait  is  to  be  confidercd  as  one  of  the 
Urono-eft  of  ftimulants. 

In  the  fitting  of  November  2,  J.  F.  H.  Baron  von  Dalberg 
prefented  a  treatife  on  the  origin  of  harmony,  and  its  pro- 
crreflTive  formation.  In  this  efiav  the  author  traces  out  the 
progrefs  of  the  mufical  gamut  of  melody  and  polyphcnid, 
or  finding  in  parts,  in  the  different  periods  of  the  hiftory  of 
mufic  from  their  firfi;  origin  to  their  prcfent  refined  ftate ;  and 
fhows,  by  hiftorical  and  allhetic  proofs,  that  all  the  arts,  in 
regard  to  their  formation,  have  had  the  fame  progrefs ;  that 
is,  from  fimplicity  to  complexnefs,  from  rudenels  to  refine- 
ment, from  great  to  exalted,  until  the  art,  by  corruption  of 
tafte,  ajrain  finks  into  trifling  minutenefs,  and  becomes  over- 
loaded and  fpoiled.  From  thefe  obfervations  the  author  de- 
duces this  praftical  refult  for  muficians,  that  unity  and  va- 
riety determine  real  beauty;  that  difcords,  chromatic  and 
enharmonic  proportions,  the  alternation  of  quick  and  flow 
time,  and  a  mixture  of  the  exalted  clnd  lively  ftyle,  are  ne- 
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cefTar}'  to  enhance  the  value  of  conf;)nantfimple  proportions; 
and  that  variety  in  the  unity,  order,  and  fymmetry  of  the 
parts,  alternation,  and  contrails,  and  power  combined  with 
foftnefs,  form  the  eternal  laws  of  iifthetic  beauty.  The  au- 
thor at  the  fame  time  prefentcd  fcveral  illuftrations,  and  a 
few  curious  unpubliflied  fongs  of  the  middle  ages,wiih  the 
old  mode  of  notation  in  the  form  of  cyphers,  or  the  Hebrew- 
accents,  part  of  which  he  brought  with  him  from  Italy. 

The  prefident,  C.  F.  Baron  von  Dacheroden,  direftor  of 
the  Academy,  prefented  an  urn,  dug  up  a  fliort  lime  before 
near  Strafsfurt,  the  height  of  which  was  fix  and  a  half,  and 
the  width  at  the  greateit  diameter  nine  inches.  The  prefident 
obferved,  as  fomething  remarkable,  that  this  Germanic  ura 
was  found,  with  feveral  others,  in  a  low  diftrid,  though  the 
burying-places  of  the  ancient  Germans  were  always  on  emi- 
nences. Near  this  urn  were  found  feveral  mafles  of  ftone, 
which  feem  to  indicate  a  Druidical  altar  or  habitation. 

Profeflbr  H.  A.  Frank  read  fome  obfervations  which  con- 
tained a  criticifm  on  a  fuppofed  proof  of  hereditary  difeafes. 
Some  perfon  having  afl'erted  in  a  late  publication  on  heredi- 
tary difeafes,  that  the  Roman  families  of  Pifo,  Cicero,  Len- 
tulus,  Fabius,  &c.  acquired  their  names  from  certain  fpots, 
marks,  or  moles,  refembling  different  kinds  of  pulfe,  which 
were  peculiar  to  them,  and  which  were  tranfmitted  through 
different  generations,  the  author  (hows  that  Plutarch  and 
Pliny,  who  fpeak  of  the  derivation  of  thefe  names,  partly  d» 
not  make  the  above  affertion,  and  partly  are  of  another  opi- 
nion. Thus,  Pliny  deduces  the  above  names  from  this  cir- 
cumflance,  that  thofe  to  whom  they  were  firfl  given  diftin- 
guiflied  themfelves  in  a  particular  manner  by  the  cultivation 
of  pulfe. 

Profeffor  Jofeph  Hamilton  read  a  paper  on  the  nature  of 
the  eleftric  matter.  He  is  of  opinion  that  this  matter  con- 
fifts  of  light,  fire,  and  the  phofphoric  acid. 

Dr.  G.  Thilow  prefented  fome  obfervations  to  confirm  the 
difcoveryof  Ingenhouz,  that  oxygen  has  a  great  influence  on 
vegetation.  The  author's  experiments  were  the  two  follow- 
ing:— ifl,  A  weak,  fickly  dwarf-tree  was  befprinkled  with  a 
mixture  of  oil  of  vitriol  an4  water.  The  tree-lice^  which  ren- 
dered 
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dered  the  plant  fickly,  afterward?  difappearcd,  and  the  plant 
fpeedilv  revived.  2d,  A  fmall  layer  of  an  auricida  {Pri- 
mida  auricula  Linn.)  by  the  fame  means,  in  the  period  of 
fcarcely  three  weeks,  was  brought  to  a  confideral)le  f.ze  and 
full  bloom.  This  plant  the  author  prefenled  to  the  Society. 
The  latter  experiment,  according  to  the  author,  would  pro- 
bably have  fucceeded  in  a  fliorler  period  had  not  the  expan- 
fion  of  the  plant  been  retarded  by  two  nights  froft. 

In  the  fitting  of  December  3,  Profeflbr  J.  B.  Trommfdorff 
read  a  paper  entitled  Colleclions  towards  a  Chemical  Know- 
ledge of  Mineral  Bodies;  which  contained,  ift,  A  chemical 
analyfis  of  a  black  feld  fpar  in  the  bafaltes  of  an  extinguifhed 
volcano  of  Unkel :  2d,  The  anatomy  of  a  blue  chalcedony 
from  Siberia  :  3d,  The  decompofition  of  a  dark  black  obfidian 
Hone  from  Mount  Heckla  :  4th,  The  chemical  examination 
of  a  heliotrope  from  Bohemia. 

A  paper  was  received  from  N.  Miiller,  of  Marktwipfcld, 
on  the  progrcfs  of  diftiUing  fpirits  from  potatoes  according 
to  the  author's  principles  :  in  which  he  endeavoured  to  Oiow 
that  the  country  around  Nieuwied  had  derived  great  benefit 
from  this  method  of  diiliilation,  and  from  its  becoming  more 
general. 

HEAT    AND    LIGHT. 

By  Dr.  Herfchel's  experiments  on  this  fubjecl,  and  which 
have  been  laid  before  the  Royal  Society,  it  appears,  not  only 
that  the  different  coloured  rays  of  the  folar  fpcftrum  are  en-r 
dowed  with  very  different  powers  of  heating  bodies  ;  but  that 
heat  alfo  comes  from  the  fun  by  invijible  rays,  which  are  h-j's 
refrangible  than  the  red  rays  of  the  prifmatic  fpeclrum. 

ANTiaUITIES. 

A  peafant  of  Stevermark,  a  few  months  ago,  in  digging 
at  the  large  canal  near  ^"ienna,  found  an  urn  containing 
298  pieces  of  the  purell:  gold,  of  a  ftraw  colour,  fomewhat 
fmaller  than  Imperial  ducats,  but  twice  as  thick,  and  confe- 
quently  equal  in  value  to  about  an  Englifh  guinea.  Twenty 
of  thefe  pieces  he  immediately  gave  to  one  of  his  fellow-la' 
bourers,  and  vvith  four  others  he  purchafed  from  a  Vienna 
nedlar  feme  clothes,  with  which,  and  the  remainder  of  the 
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■coins,  he  fet  out  for  Steyermark.  Here,  however,  the  cir- 
cumftance  was  dlfcovered  by  the  magiftrates,  and  274  of  the 
coins  have  fince  been  tranfmitted  to  the  Imperial  cabinet. 
Twenty  of  thefe  pieces  are  ftiil  wanting,  but  the  Auftrian 
government  is  making  fearch  after  them.  All  thefe  coins 
are  in  excellent  prefervation,  but  a  few  of  them  are  a  littl« 
cut.  They  comprehend  76  of  In  ero;  95  of  Vefpafian;  42  of 
Trajan,  two  of  them  exceedingly  well  prelerved  ;  21  of  Adrian; 
10  of  Antoninus ;  12  of  Domitian  ;  1 1  of  Lucius  Verus ;  9  of 
Galba,  three  of  them  exceediiigly  good;  i  of  Marcus  Aure- 
lius ;  I  of  Marciana;  8  of  Fautlina,  three  of  them  in  fine 
prefervation;  8  of  Otho,  and  i  of  ^milius. 

The  proprietors  of  an  enclofure  near  Montpellier,  in  lately- 
digging  up  a  plantation,  dlfcovered  a  tomb  in  which  was  en- 
clofed  an  alabafter  urn,  the  cover  of  which  was  cemented 
down.  On  opening  they  found  in  it  aflies,  an  alaballer  in- 
cenfe-pot,  the  handle  of  which  reprefented  the  head  of  a 
ram,  a  fepulchral  lamp,  and  feveral  pieces  of  money  fiiruck 
in  the  reign  of  Domitian.  Another  difcovery  for  the  amufe- 
ment  of  antiquarians  has  alfo  been  made  In  France — a  temple 
has  lately  been  found  which  was  dedicated  to  Ceres,  and 
which,  according  to  hiftory,  was  fituatcd  on  the  road  from 
Paris  to  Chartres. 

A    NEW    EARTH. 

'  ProfeflTur  TrommfdorfF  has  announced  that  he  has  dlfco- 
vered a  new  fimple  earth  in  the  fo  called  Saxon  beryl.  "  I 
examined/'  fays  he,  "  this  foffil,  and  expected  to  find  in  it 
glucine,  but  could  difcover  no  traces  of  it.  The  new  earth 
vhich  I  found  pofielTes  the  following  properties,  by  which  it 
diltlnguifhes  itfelf  from  other  earths: — It  is  white,  and  to-, 
tally  infoluble  in  water.  In  a  frefh  ftate,  when  moiftcned 
with  water,  it  Is  fomewhat  ductile.  In  the  fire  it  be- 
comes tranfparent  and  very  hard,  fo  as  to  fcratch  glafs, 
but  remains  indpld  and  inroluble  in  water.  The  burnt  earth 
diiTolves  very  eafily  in  acids,  and  produces  with  them  pecu- 
liar falts,  which  are  entirely  void  of  tafte.  Fixed  alkalies 
dilfolve  this  earth  neither  in  the  dry  nor  the  wet  way;  and  it 
is  equally  infoluble  with  the  carbonic  acid  and  with  cauftlc 
ammonia.     It  has  a  greater  affinity   to  the  oxalic  than  to 
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bther  acids.  I  have  given  to  this  earth  the  name  of  agiiji 
erde  (taftelefs  earth)  becaufe  a  combination  of  it  with  acids 
is  infipid."  Profeflbr  TrommfdorQ'  informs  us,  that  a  full 
analyfis  of  this  earth,  accompanied  with  an  accurate  delcrip- 
tion  of  the  foflil  by  Dr.  Bernhardi,  as  well  as  an  analyfis  of 
a  German  foflil  that  contains  clirome,  will  appear  in  the  firfl: 
part  of  the  eighth  volume  of  his  Journal  of  Pharmacy,  along 
with  other  eflays  of  importance  to  chemifts. 

LEARNED    TOUR. 

A  letter  from  Rome  of  a  recent  date  contains  the  follow- 
ing  article: — "  Mr.  Hamilton,  a  young  man  twenty-five 
years  of  age,  nephew  to  Sir  William  Hamilton,  the  Britifh 
ambaflador  at  the  court  of  Naples,  and  fecretary  to  the  Britifli 
ambafTador  at  Conllantinople,  is  about  to  undertake  a  learned 
tour  through  Greece,  Afia  Minor,  Syria,  and  Eg\'pt.  With 
ihis  view,  during  his  refidence  in  this  city,  he  engaged  various 
artifis,  to  whom  he  is  to  allow  handfome  falaries.  He  takes 
with  him  as  architect  an  Italian  named  Baieftra;  a  ftatuary, 
alfo  an  Italian,  is  engaged,  merely  for  the  purpofe  of  fuper- 
intending  the  cafts  ;  as  models  of  all  the  monuments  not 
tranfportable  are  to  be  taken-  on  the  fpot.  Don  Tito,  of 
Naples,  is  to  attend  Mr.  Hamilton,  as  landfcape-painter, 
and  to  defign  ruins;  and  the  Calmuc  Feodor,  an  ingenious 
draftfman  and  engraver,  who  about  eight  years  ago  was  fent 
by  the  court  of  Carlfruhe  to  Rome,  but  who  was  left  there 
feveral  years  without  any  protection,  and  who  on  that  ac- 
count was  in  narrow  circumfiiances,  is  engaged  to  paint 
figures.  Tliefe  artifts  are  all  engaged  for  two  or  three  years. 
Mr.  Hamilton  proceeded  from  Naples  to  Palermo,  and  thence 
to  Confiantinople,  where  he  pafled  the  winter,  that  he  might 
begin  his  tour  through  Greece  in  the  fpring. 

*'  Befides'  the  above  artifts,  Mr.  Hamilton  carried  alono^ 
with  him  from  Naples  a  band  of  mufic.  The  whole  tra- 
velling party,  after  they  have  been  joined  by  fome  Englilh 
gentlemen  of  fortune  at  Confl;antinople,  will  corifift  of  from 
fixty  to  eighty  perfons." 
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HE  iil  and  of  Celebes,  called  alfo  ^MacafTar,  is  of  great 
importance  to  the  Dutch  f  for  the  fpice  trade,  on  a,ccount  of 
its  fituation,  as  it  has  on  the  north  the  Philippines,  on  the 
weft  the  Sunda  ifles,  on  the  eaft  the  Moluccas,  and  on  the 
fouth  Timor  and  Java.  It  extends  from  the  third  degree  of 
north  to  the  fifth  of  fouth  latitude,  and  lies  nearly  under  ths 
i36th  degree  of  longitude.  It  is  about  a  hundred  and  twenty 
miles  in  length  from  north  to  fouth,  and  forty-five  in  breadth 
from  eaft  to  weft.  Raynal  fays  its  diameter  amounts  to  about 
a  hundred  and  thirty  miles,  by  which,  in  all  probability,  he 
uuderftood  its  length  from  north  to  fouth.  Properly  the 
eaftern  fide  of  the  ifland  is  called  Celebes,  and  the  wefteni 
INIacafTar;  but  in  general  the  former  name  is  given  to  the 
whole  ifland,  particularly  by  the  Dutch. 

As  this  ifland  lies  under  the  line,  the  air  is  exceedlno"- 
ly  hot;  but  the  heat  is  moderated  by  frequent  rains  and 
cooling  breezes,  and  in  moft  places  the  air  is  not  prejudicial 
to  the  health  of  the  inhabitants.     It  abounds  v.ith  moun- 

*  From  Merkzvurdigkeiten  aus  Vfllndien,  publifhed  by  hh  brother, 
f  This  illand,  iincc  the  author  wrote,  has  failen  into  the  hands  of  the 
Tnililh. 
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tains,  but  the  foil,  taken  in  general,  is  fertile.  Rice,  c6c(5'» 
nut  trees,  mangoes,  bananas,  melons,  and  oranges,  grow 
here  exceedingly  well,  and  arc  cnltivated  in  abundance,  to- 
gether with  the  cotton  Ih rub,  jthj,  d^u<\  bafta*.  There  are 
here  alfo  plenty  of  horfcs,  oxen,  bufl'alocs,  deer,  wild  fwine, 
ai\cl  birds  of  all  kinds,  and  ire  particular  a  Wiricty  of  beiirtiful 
parrots.  Abundance  of  liHi  are  caught  on  the  fea-coafts  as 
well  as  in  the  rivers  and  lakes. 

The  Dutch  carry  hither  opium,  fpirits,  fade,  coarfe  and 
fine  cloths.  Sec-  and  receive  in  exchange  rice,  wax,  (lave^, 
and  gold.  Here,  as  well  as  in  many  parts  on  the  eoaft  of 
Africa,  the  unfortunate  beings  doomed  to  (hucry  are  not 
pyifoncrs  taken  in  war,  or  criminals,  but  people  in  general 
who  havo  been  kidnapped  for  the  purpofu  of  being  fold ;  and 
it  often  happens  that  relations  da  iwt  li<?(itate,  for  the  fake  of 
gain,  to  deprive  their  fellow-creatures  of  libertv,  tlic  greateft 
blefling  \\  hicli  mankind  enjoy  in  the  prefcnt  life.  The  ifland 
is  well  peopled  :  on  the  coalt  of  Celebes  alone  there  are  faid 
to  be  fiftt-fix  thoufand  inhabitants,  fe\enteen  thoufand  of 
whon>  are  capable  of  bearing  arms. 

In  this  ifland  there  is  a  multitude  of  fmall  kingdoms  and 
ftates,  the  greater  paft  of  which,  however,  depend  on  the 
t"Ao  srreat  kingdoms  of  MacalTar  and  ^JtrTlv.  The  king  of 
Ternate,  alfo,  has  exfenfivc  poffciiions,  which  occupy  almoft 
(he  whole  of  the  northern  and  eafiern  part  of  Celebes.  Thi 
two  molt  powerful  kings,  whom  the  Dutch,  by  the  prepon- 
derance of  their  arm?,  obtained  as  allies,  are  the  kings  of 
Macaflar  and  Bonv.  The  kings  of  Tello  and  Sandrabony  are 
in  alliance  with  the  king  of  Macaffar ;  and  thoic  of  Soping^ 
Luhu,  arid  Ta:nette,  with  th?.t  of  Bony.  Some  fniali  dates, 
fuch  as  Wadjo,  Mancihaar,  Sec.  are  independent.  Though 
the  kiiTg.^  of  Macaflar  ;nid  Bony  ?.re  allies  of  the  Dutch,  they 
are  always  fworn  enemies  to  each  other ;  and  this  is  not  un-^ 
favourable  to  the  policy  of  the  Dutch,  v/ho  m  their  Indian 
pofllUions  ftill  keep  in  view  the  maxim  cik'/Jr  et  imptra,  and 

♦  Ch\<  is  a  root  ufecl  as  food,  and  laTa  is  a  kind  of  buck-w'neat,  which 
formerly  was  the  chief  fooc  uf  the  J.iva.itfe  bcfort  ih<-y  Vkt.r<  dcquaiatcd 
«•  jrh  tho  ui"e  or  r>c-.-. 

who 
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vho  derive  great  advantage  from  the  difcord  of  the  cafteru 
princes. 

The  kingdom  <jf  Macafiar  or  Goach  lies  on  the  wefteni 
fide  of  the  ifland,  of  which  it  occupies  the  greater  part.  Tlie 
king  of  Goach  and  that  of  Tcllo  both  l>ear  the  title  of  Ma- 
ealTar,  though  each  has  a  diftindl  kingdom  :  they  aliume  the 
titles  of  Goach  and  TelJo  from  their  places  of  refidence.  Ac- 
cording to  an  ancient  tradition,  the  Macafliirs,  like  many 
other  nations,  deduce  the  origin  of  their  princes  immediately 
from  the  gods.  Once,  fay  thev,  after  the  death  of  the  firft 
fovereisn  of  the  kino-dom,  a  beautiful  female  defccnded  from 
heaven  fufpended  by  a  golden  chain.  This  celeftial  beauty, 
named  Tumanuron<4-a,  was  immcdiatclv  choien  bv  the  Ma- 
eaflars  to  be  their  queen.  She  afterwards  married  a  king  of 
Bonthain,  and,  after  being  pregnant  three  years,  brought 
forth  a  wonderful  child,  capable  of  fpeakijig  and  walking  a* 
foon  as  it  was  born,  but  exeecdinglv  uo;ly  and  deformed. 
Thit^  vonng  prince  was  named  Tuma-Salingabeerang.  When 
he  attained  to  maniiood  he  broke  the  golden  chain  ^i-hich  his 
mother  had  brought  with  her  from  heaven,  and  the  mother 
and  her  hulband  inftautly  difappeared,  and  left  to  ihcir  foil 
the  kingdom,  together  with  one  half  of  the  chain.  This 
chain,  which,  it  is  averted,  was  fomctimes  light  and  fome- 
limes  heavv,  and  rometimes  appeared  of  a  pale  colour,  was 
long  prefervcd  as  a  valuable  part  of  tlie  regalia  of  the  crown, 
until  it  was  loii,  with  various  other  rarities,  during  the  war- 
hke  commotions  which  took  place  in  this  kingdoni  about  the 
middle  of  the  prcfent  century.  This  Tuma-Salinga.beerang 
is  confidered  as  the  chii.'f  of  the  fa:nily  of  all  the  kings  of 
Goach. 

The  Dutch  were  involved  in  violent  difputes  with  th^Te 
fovereigns  before  they  were  able  to  eftabli(h  themfelves  in 
their  kingdom.  In  th.c  year  1778  Goach,  the  capital,  was 
taken  by  Itorm  and  dcftroyed  ;  and  in  1781  the  prefent  king 
Punduca  Siri,  fultan  Abdal  Hadja,  was  placed  on  the  throne 
by  the  government  of  liatavia.  71ie  king  of  Goach  docs  not 
enjoy  unlimited  power,  but  is  fubjecl  to  certain  laws,  which 
he  is  obliged  ftrictlv  to  obferve.  He  can  undertake  no  mea- 
1'^ re  of  importance  without  the  coufent  of  liis  council,  nor 
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can  he  inflict  arbitrary  puniftmient  on  criminals,  who  muft 
be  punifhed  according  to  the  laws.  He  has  a  privy  council 
called  Tomilalangs,  and  every  village  is  under  the  direftion 
of  a  particular  governor  diftinguidied  by  the  title  of  Galarang. 

The  Portuguefe  vifited  this  ifland  about  the  beginning  of 
the  fixleenth  century,  and  obtained  from  the  fovereign  then 
on  the  throne  permiffion  to  form  an  eftabliflmient.  The 
lucceflTors  of  this  prince  introduced  the  weights  and  meafures 
now  in  ufe,  fixed  the  prices  of  merchandife,  manufactured 
gunpowder,  and  planted  the  firft  cannon  on  the  walls  of 
Goach.  He  gave  permiffion  alio  to  the  Malays  not  only  to 
refide  in  his  kingdom,  but  to  erc6t  a  Mahometan  temple. 
This  religion  made  fuch  progrcfs  here,  that  about  the  year 
3588  deputies  were  fent  to  Mecca  to  bring  from  ihence  a 
hadja  or  prieft  to  inftru6l  the  Macaffars  in  the  do6lrine  of 
JMahomctanifm,  which  in  1603  was  eftablidicd  throughout 
the  whole  kingdom  under  the  fultan  Allahudicr. 

The  kingdom  of  Bony,  which  lies  on  the  ueftern  fide  of  a 
bay,  called  on  that  account  the  Bay  of  Bonv,  is  the  feconcl 
kingdom  in  point  of  importance  in  the  ifland.  It  is  in  clofe 
alliance  with  the  two  fmall  kingdoms  of  Soping  and  Luhu. 
The  natives  of  Bony,  that  they  may  not  appear  inferior  tq 
the  Macaliars,  deduce  their  orioin  in  the  like  manner  from 
the  gods.  The  firfl  king,  they  fay,  del'cended  from  heaven^ 
and  was  known  by  the  name  of  Matta-Solompo-e,  that  is, 
the  all-feeing.  This  fovereign,  after  reigning  forty  years, 
rcfigned  the  kingdom  to  his  Ion,  and  with  his  wife  afcended 
again  to  heaven  :  but,  notwith(landing  this  conmion  defeenf 
of  their  rulers  from  the  race  of  the  gods,  the  MacalTars  anc} 
people  of  Bony  are  Rvorn  enemies,  and  their  inccll'ant  quar- 
rels greatly  cor»tiibuted  to  enable  the  Dutch,  who,  according 
as  tb.eir  interefl  rc(juired,  fivourcd  fometimes  the  one  party 
and  fometimes  the  other,  to  make  themfclves  maficrs  of  the 
iiland.  At  prefent  the  Bouginefe,  or  people  of  J^onv,  are  the 
moil  powerful,  as  the  MacalTars  were  about  a  cculurv  ago. 

The  Bouginefe  are  of  a  middle  feature,  and  have  a  brown 
complexion,  but  not  \i^xk.  Among  the  female  fcx,  in  par- 
ticular, fome  are  found  almoft  entirely  fair.  Their  features 
in  general  are  agreeable,  only  that  the  ucfe  is  a  lilllc  flatted. 

The 
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The  Macaffars,  on  the  other  hand,  are  of  large  flature,  have 
a  manly  warlike  appearance,  are  of  a  more  open  difpofition, 
and  at  the  fame  time  deleft  treachery;  while  their  opponents, 
the  Bouginefe,  never  attack  openly,  but  endeavour  to  fall 
upon  their  enemies  by  furprife.  Thofe  even  who  never  did 
them  an  injury  are  not  fecure  from  being  murdered  bv  them 
when  they  can  do  it  with  privacy ;  and  they  often  commit 
fuch  attions  for  no  other  reafon,  as  they  fay,  than  to  try  the 
goodnefs  of  their  dageers.  JManv  Macailiirs,  as  well  as  Eu- 
ropeans, have  fidlen  a  facrifice  to  this  thirft  for  blood.  Their 
daggers  and  allagays  are  for  the  moft  part  poifoned,  as  well  as 
their  fmall  darts,  which  they  can  Ihoot  at  their  enemies  to  a 
confiderable  diftance  bv  blowing  them  through  a  tube. 

Their  clothing  confifts  of  a  piece  of  red  or  blue  cotton 
cloth  wrapped  round  the  bodv,  and  drawn  through  between 
the  legs.  The  upper  part  of  the  body  is  quite  naked.  On 
the  head  thev  wear  a  piece  of  cotton  cloth  in  the  forn)  of 
a  handkerchief,  with  which  thev  cover  their  hair,  which  is 
as  black  as  pitch,  and  exceedinglv  long.  On  the  other  parts 
of  the  body  neither  the  men  nor  the  women  fuftcr  any  hair 
to  grow;  they  pull  it  out  by  the  roots,  in  the  fame  manner 
as  the  Mahometans  and  Indians,  as  foon  as  it  appears.  'Jhey 
feed  for  the  moft  part  on  rice,  fifli,  and  pifangs;  and  their 
beverage  is  water,  thouah  thev  are  not  deftitute  o^  fagi/rery 
or  palm  wine.  The  Bouoinefe  women  are  in  general  much 
handf(jmer  than  tJiofe  of  the  other  Indian  tribes :  fome  of 
them,  had  their  complexion  the  fame  mixture  of  red  and 
white  as  our  females,  would  be  accounted  beauties  in  Eu- 
rope. They  are  naturally  of  an  amorous  difpofition,  and  are 
capable  of  undertaking  any  thincr  to  gratify  tlieir  inclinaiions.. 

The  Mahometan  religion,  which  has  here  become  general, 
permits  the  Bouginefe  to  have  four  lawful  wives,  provided  th-e 
hulfjand  can  maintain  them.  If  the  parties,  however,  are 
Aol  fatisficd  v.ith  each  other,  thev  may  feparatc  with  as  little 
trouble  as  thev  were  united.  Their  funerals  are  attended 
with  very  little  ceremony.  The  body  is  wrapped  up  in  a 
piece  of  white  cotton  cloth  and  depofit«d  in  the  grave,  over 
which  fomc  fweet-fcented  flowers  are  ftrewed,and  twoftones 
are  ereclcd,  one  at  the  head  and  another  at  the  feet.     The 
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Bouginefc  have  a  fort  of  game  at  cards,  which  in  all  proba-' 
bility  thcv  learned  from  the  Portnguefe.  It  has  a  great  fimi- 
larity  to  that  called  tarocco,  though  the  twenty- two  taroca 
are  not  among  their  cards.  The  four  colours  are  called 
fpadriy  datudyens  cafo  flokkc,  copas-coufel,  and  hoelang-rofy. 

As  the  Dutch  readily  faw  the  great  importance  of  this 
ifland,  particularly  in  regard  to  their  fpice  trade,  they  did 
every  tiling  in  their  power  to  form  a  fettiement  in  it,  and 
even  at  an  annual  cxpenfe,  which  confideraljlv  exceeded  the 
income  arifuig  from  their  trade:  the  abbe  Raynal  makes 
it  to  be  165,000  livres.  The  caftle  of  Rotterdam,  which 
is  the  principal  refidenee  of  their  Eaft  India  company  in 
the  kingdom  of  Macafl'ar,  lies  in  the  latitude  of  5°  7' foulh, 
and  the  longitude  of  136°  50  .  It  was  conftrutted  by  the 
Portuguefe  with  the  affiflance  of  the  MacaOars,  and  was  af- 
terwards beautified  bv  the  Dutch,  who  increafed  its  fortifica- 
tions. Some  years  ago  a  neat  church  was  erefted  here  ca- 
pai)le  of  containing  two  hundred  perfons.  The  walls  of  the 
forlrefs,  which  are  ftrong,  and  of  conliderable  heiolu,  are 
built  entirely  of  itone  hewn  from  the  rock.  On  coming  out 
bv  the  land-gate  you  arrive  at  a  large  plain,  on  the  north  fide 
of  which  lies  the  village  of  Blaardingen,  where  the  principal 
part  of  the  Euroj")eans  refide.  The  llrects,  whicii  are  broad, 
and  ornamented  with  beautiful  buildings,  interfe6l  each  other 
at  right  angles  in  the  direction  of  the  four  points  of  the  com- 
pafs.  At  the  end  of  one  of  them  is  a  large  edifice  fet  apart 
for  an  orphan-houfe.  The  Chinefe  ail  live  together  ii;  one 
ftreet,- called  for  that  rcafon  the  Chinefe  (Ireet.  Blaardingen 
is  furrounded  with  palifades,  and  is  furuilhed  with  gates, 
which  are  fluit  in  the  night-time.  \A"ithout  the  palifades, 
towards  the  fouth,  there  is  a  row  of  buildiiigs,  one  of  which 
i-  the  habitation  of  the  governor,  and  at  a  little  dillance  there 
are  fome  places  called  campongi  inhabited  by  natives  and 
Europeans. 

The  road  of  Maca'Tar  is  r-r.e  of  the  moft  beautiful  in  India, 
and. at  the  lame  lime  fafe  i  r  fliips  at  every  Icaion  of  the 
vear.  'i'he  diftrift  around  it  is  exceedingly  pleaiant.  It 
ronfifis  of  a  large  plain  feveral  niiles  in  extent,  in  which, 
f>&  far  as  the  eye  can  rcnch,  nothing  is  to  be  fcen  biU  rice^ 
-  8  fields 
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iicMs  and  meadows  watered  by  fraall  ftreanis.  The  pic- 
lurefque  appearance  of  this  fcene  is  heightened  by  groves 
and  fcattered  clumps  of  fliady  trees  loaded  with  fmit.  To- 
wards the  eaft  it  is  bounded  by  lofty  mountaras,  called  the 
mountains  of  Bonthain,  which  divide  this  part  of  Celebea 
towards  the  well  from  Bony,  and  towards  the  foutb  from  the 
gulph  of  Tomini  into  two  parts. 

The  feafons  are  here  the  fame  as  in  Java.  The  foiith-eaft 
monfoon  continues  from  May  till  November,  and  is  called 
the  favourable  monfoon  :  the  north-weft,  called  the  bad 
monfoon,  continues  from  November  till  Mav.  Durino;  the 
former  the  fky  is  ferene  and  the  weather  drv  ;  but  continual 
winds  and  violent  rain  prevail  during  the  latter.  It  is  vtrv 
fingular,  that  on  the  eaft  fide  of  the  before-mentioned  moun- 
tains of  Bonthain  the  contrarv^  takes  place :  for,  when  fine 
weather  in  the  fouth-eaft  monfoon  prevails  on  the  welt  fide 
of  the  mountains,  there  is  nothing  but  hurricanes  and  rain 
on  the  eaft  fide;  fo  that  the  boundaries  of  fummer  and  win- 
ter are  only  a  few  miles  diftant  from  each  other.  The  prin- 
cipal productions  here  are  rice  and  cotton.  The  rice,  how- 
ever, is  inferior  in  quality  to  that  of  Java,  but  the  cotton  is 
the  i^ft  in  India. 

The  Dutch  Eaft  India  company  pofltfs  the  caftle  of  Rot- 
terdam, called  in  the  language  of  the  country  Adjontr  Pan- 
dang,  together  with  the  furrounding  diftrict,  in  confequence 
of  a  treaty  which  they  entered  into  with  the  prince  of  Ce- 
lebes. But  as  the  boundaries  of  their  pclfeiiions  were  per- 
haps not  accurately  defined,  the  company  alwavs  endeavoured 
to  enlarge,  and  the  MacalTars  on  the  other  hand  to  confine 
them.  The  company  poflcfs  alfo  a  peninfula  extending  from 
this  place  towards  the  north,  and  a  large  flat  diliricl,  which, 
on  account  of  its  fertility,  is  confidtred  as  the  granarv  of 
Celebci,  together  with  feveral  places  lying  between  this 
plain  and  the  mountains,  and  likewiie  a  great  many  villages 
among  the  mountains.  Thefe  places  border  on  each  other, 
and  are  bounded  on  the  v.elt  by  the  fea,  on  the  north  by  the 
kingdoms  of  Tanette  and  ^Maros,  on  the  eaft  by  Tamari,  and 
«n  the  fouth  by  the  kingdom  of  Macaffar.     The  inhabitants 
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of  them,  after  various  revolts,  were  at  lall  reduced  to  COrri^ 
plete  obedience  in  1738. 

I  fliall  omit  faying  any  thing  of  the  other  fniall  kingdoms 
in  the  ifland  of  Celebes,  and  proceed  to  a  defcrij)tion  of  its 
gold  mines,  and  the  method  in  which  the  gold  is  collected. 
IXliiiing  and  the  art  of  metallurgy  arc  conducted  in  a  very 
carclefri  manner  in  India;  wh/ieh  i;5  owiijg  partly  to  the  igno- 
rance of  the  natives,"  and  partly  to  their  indolence.  In  ge- 
neral it  needs  excite  little  furprife,  that  people  who  live  in  a 
inild  climate,  and  who  have  few  v.'ants,  Ihould  be  little  in- 
clined to  penetrate  into  the  bowels  of  the  earth  to  procure 
metal:^,  which  are  immediately  extorted  from  them  by  the 
a\'aricion?  Europeans,  or  of  which  they  are  in  a  great  mea- 
fure  deprived  by  their  own  ]?rlnces.  If  an  Indian  here  and 
there  be  compelled  by  force  or  lieceffity  to  dig  for  or  colleft 
gold,  he  never  goes  to  work  with  fufficient  intelligence  and 
activity,  but  contents  himfelf. with  what- he  can  procure  to 
fatisfy  his  wants  in  the  eafieft  and  fpeedieft  manner.  This  is 
exaelly  the  cafe  with  the  Indians  who  inhabit  thofe  parts  of 
Celebes  which  produce  gold. 

They  obtain  that  metal  by  colIc(Sling  the  fmall  particles 
tv^hich  have  been  carried  down  by  the  ftreams,  or  by  wafhing 
the  fand  which  they  dig  np,  rather  than  by  working  the 
mines  in'  a  regular  manner.  The  auriferous  mines  in  the 
ifiand  of  Celebes  commence  on  the  fo.nlhern  fide  of  Bulang 
and  the  northern  fide  of  Kotta-Buna  or  Mogohdo,  and  pro- 
ceed thence  to  Dondo  on  the  fouth-V/eft,  and  Tamperana  on 
the  north-weft  fide,  at  the  Bay  of  Tomini.  Every  v/here  be- 
tween thefe  two  d'iftri'iSls  gold  is  found  in  a  greater  or  lefs 
quantity.  Where  the  land  of  Celebes  becomes  fo  narrow, 
and  the  iiiountains  fo  low,  that  a  pcrfon  can  with  eafe  pafs 
from  the  one  coail  to  the  other  in  a  few  hours,  the  auriferous 
mountains  end;  and  on  the  whole  coaft  on  the  other  fide,  aS 
far  as  rvIacalTar,  a  finglc  gold  mine  is  not  to  be  found. 
,  Befides  the  mines  already  difcovcrcd,  a  great  many  others 
v^'ould  no  doubt  be, found,  were  there  a  fufficicncy  of  labour- 
ers ;  for  the  villages  in  tlicfe  auriferous  mountains  are  ex-f 
cccdln.aly  illpcopledj    Another  caufe  of  ihefe  treafures  being 
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fo  ttiuch  negle(fted  is  the  ignorant  fuperllition  of  the  natives. 
They  never  will  venture  to  dig  in  any  place  where  thev  fuf- 
pe6t  great  riches  to  be  concealed  until  they  have  fent  thither 
a  diviner,  as  he  is  called,  to  find  out  whether  their  labours 
wiH  be  attended  vidth  fuccefs.  The  whole  art  of  thefe  di- 
viners, called  in  the  language  of  the  country  Talanga,  con- 
fifts  in  their  difccvering,  as  they  pretend,  by  the  voice  of  a 
certain  bird,  whether  abundance  of  gold  is  to  be  found  in  a 
certain  place ;  whether  the  labourers  will  be  attacked  by  lick- 
nefs;  whether  there  are  in  it  many  fpirlts  to  impede  the  la- 
bourers and  conceal  the  sold  from  them,  with  other  thinffs 
of  the  like  kind.  If  the  bird  gives  a  favourable  anfwer  to  all 
thefe  queftions,  the  diviner  muft  endeavour  to  fecure  the  fa- 
vour of  the  protecting  fpirits  of  the  place  by  offerings  of  va- 
rious kinds;  after  which  a  few  workmen  may  begin  digging, 
and  continue  their  labour  as  many  days  or  months  as  the 
bird  has  prefcribcd.  If  the  bird,  however,  gives  an  unfa- 
vourable anfwer  to  only  one  qucftion,  no  perfon  will  venture 
in  fuch  a  place  to  dig  a  hole  of  only  a  few  inches  in  depth. 
Many  rich  mines  remain,  therefore,  unexplored,  becaufe  the 
prophetic  bird,  or  the  Talanga,  are  not  in  good  humour. 

When  the  workmen  have  arrived  at  the  place  where,  ac- 
cording to  the  permiffion  of  the  Talanga,  they  may  dig  up 
gold,  they  hold  ferious  counfel  with  the  bird  once  more,  and 
alk  it  in  what  particular  fpot  they  muft  begin.  When  this 
is  done,  they  firft  conduct  water  to  the  fpot;  for  without  water 
they  cannot  proceed,  as  by  its  means  they  wafh  away  the 
earth  and  clay  from  the  pit,  that  the  ftones  and  fine  fand, 
amonii  v.'hich  the  gold  is  contained,  may  remain  pure.  If 
the  fituation  of  the  ground  will  not  admit  of  the  water  being 
conducted  in  furrows,  they  make  a  kind  of  gutters  of  hollow 
ivahka  trees,  Vvhich  they  fupport  with  props.  When  they 
have  brought  the  water  to  the  place  where  the  mine  is  to 
be  worked,  they  make  a  pit  of  twenty,  thirtv,  or  forty  feet  ia 
circumference,  according  to  the  number  of  workmen  :  fome- 
timcs  there  are  eight,  and  fometimes  ten  or  twelve.  As  long 
as  the  water  has  room  to  run  off,  they  fuffer  it  to  carry  with 
it  the  earth,  which  they  keep  continually  turning  and  ilirring 
in  the  pit ;  but  when  the  pit  becomes  fo  deep  that  there  is 
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no  pafTage  for  the  water,  they  mud  bale  it  out  till  they  arnvd 
at  the  ftones.  Thefe  they  wafli  clean,  and  build  them  up  re- 
gularly around  the  fides  of  the  pit,  but  without  lime  or  mor- 
tar, to  prevent  the  earth  from  falling  in.  When  the  pit  is 
carried  to  a  very  great  depth,  they  fecure  thefe  ftones  by  means 
ot  boards  and  beams  of  wood.  Thefe  poor  miners  find  fome- 
times  rtones  of  from  three  to  four  and  five  hundred  weight, 
which  they  are  obliged  to  raiie  and  remove  from  the  pit  with- 
out any  other  machines  than  a  common  wooden  lever. 

,\Vhen  all  the  earth,  clav,  dirt,  and  Hones  have  been 
thrown  from  the  pit,  and  a  kind  of  black  fand  begins  to 
appear,  they  arc  then  fure  that  they  fliail  find  gold.  This 
fand  they  take  up  in  a  kind  of  fmall  Ihovels  made  for  the 
purpofe ;  and,  having  placed  themfelves  in  the  water,  they 
put  one  handful  of  the  fand  after  another  on  fmall  round 
wooden  dilhes  named  dulangs.  Thefe  dulangs  are  about 
eighteen  inches  in  diameter  and  fomewhat  hollow,  and 
have  a  fmall  cavity  in  the  middle  which  can  be  clofed  with 
a  wooden  cover.  When  all  the  fand  has  been  waflied  from 
the  dulang  by  being  continually  ftirred  round  with  the  hand, 
the  gold,  which  is  much  heavier,  remains  in  the  above- 
mentioned  cavity.  When  it  can  receive  no  more,  they  take 
the  gold  which  has  been  colle6led,  and  hold  it  over  the  fire 
in  a  coco-nut  fliell  till  it  is  dry ;  after  which  they  blow  away 
the  remaining  fand  as  well  as  they  can,  and  preferve  the  pure 

gold- 

When  they  dig  a  hill  or  mountain  which  is  fituated  clofe 

to  a  river,  they  employ  another  method  to  obtain  the  gold. 
In  this  cafe  they  make  a  pit  at  the  edge  of  the  river,  conduct 
into  it  as  much  water  as  they  have  occafion  for,  throw  into 
it  the  earth  they  have  dug  up,  and  wafh  it  till  nothing  re- 
mains but  the  black  fand  mixed  with  gold ;  after  which  they 
wafh  it  in  their  dulangs,  as  already  defcribed.  This  is  the 
eafieft  method  of  procuring  gold,  provided  it  can  be  employed. 
Thev  have,  however,  a  third  method;  but  it  can  be  ufcd  only 
in  mines  newly  difcovered.  They  go  into  the  river  with  a 
hafket  on  their  back,  and  a  piece  of  iron  refembling  a  thick 
chifel,  which  has  a  wooden  handle,  and  fearch  the  fiflures 
and  crevices  of  the  rocks,  where  they  fometimes  find  lumps 
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of  gold  equal  in  weight  to  two  or  three  rials.  In  other  re- 
fpects,  the  art  of  digging  for  gold  is  the  fame  in  all  the  mines 
and  among  all  the  people  on  this  coaft.  The  only  difference 
is  in  regard  to  the  depth  of  the  pits.  In  many  places  it  is 
fcarcely  neceflary  to  go  deeper  than  ten  or  twelve  feet ;  but 
in  others  the  pits  mull  be  carried  to  the  depth  of  feveral  fa- 
thoms, and  the  fides  muft  be  fupported  by  means  of  boards 
and  beams.  The  inftruments  ufed  in  thefe  mines  confift  only 
of  a  piece  of  iron  about  a  foot  and  a  half  long  and  two  inches 
in  thicknefs  :  it  is  pointed  and  (liarp  at  the  one  extremity, 
and  at  the  other  is  furniflied  with  a  focket,  into  which  is 
Ihick  a  wooden  pole  about  fix  feet  in  length.  Thofc  who 
are  able  to  procure  it  have  alfo  an  iron  hook,  with  a  (liort 
wooden  handle,  which  they  employ  for  loofening  and  turn- 
ing up  the  earth  around  ftones.  A  mattock,  with  the  above- 
mentioned  dulangs,  which  each  miner  makes  for  himfclf, 
and  a  pair  of  gokl  fcales,  form  all  the  reft  of  their  apparatus. 

When  a  gold  mine  is  difcovered,  the  workmen  do  not  im- 
mediately begin  to  dig  it,  but  firfi:  fearch  the  neareft  river,  in 
which  they  turn  up  the  ftones  and  drain  off  a  part  of  the 
water.  After  they  have  turned  up  the  fand  to  about  the 
depth  of  a  foot,  they  fomelimes  find  large  pieces  of  gold, 
which  in  all  probability  have  been  waflied  down  by  the 
ftreams  from  the  mountains.  It  has  been  remarked  that  the 
rocks  on  the  borders  of  rivers,  and  even  the  greater  part  of 
the  ftones  which  are  taken  up  from  pits  where  the  ore  is 
rich,  have  a  blue,  and  fometimes  yellow,  colour,  and  are  fo 
foft  that  they  may  be  ufed  as  paint.  Where  the  gold  is  lefs 
rich,  the  ftones  are  gray  or  white,  and  either  of  a  hard  tex- 
ture, or  foft  like  limcftone.  By  thefe  figns  the  produce  in 
gold  of  any  mine  may  be  eafily  afcertained. 

In  all  the  gold  mines,  but  particularly  thofe  which  lie  at 
a  diftance  from  the  fliore,  it  is  exceedingly  cold  before  fun- 
rife  and  after  fun-fet.  On  thi«  account  the  poor  miners 
fuffer  a  great  deal.  As  they  are  obliged  to  fit  in  the  water 
from  morning  till  nighl,  their  bodies,  when  they  ceafe  from 
their  labour,  are  almoft  rendered  quite  white  by  the  faltpetre. 
When  the  mines  are  worked,  the  water  of  the  river  near 
which  they  are  fituated  is  muddy,  and  of  a  reddifli -yellow 
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colour  down  to  It?  mouth  ;  and  thofe  who  are  fo  imprudent 
as  to  drink  of  it  are  feized  with  a  dangerous  dyfentery. 

The  labour  of  the  miners  is  not  always  attended  with  the 
fame  fuccefs;  for  it  fometimes  happens  that  they  work  a 
month  and  longer,  during  which  they  fpend  feveral  dollars, 
without  finding  gold  of  the  value  of  one.  In  that  cafe 
they  are  obliged  to  dig  in  fome  other  place,  and  to  renew 
their  labour.  In  newly  difcovered  mines  they  are  for  the 
moll  part  fuccefsful ;  but  in  mines  that  have  been  worked 
for  fome  time,  they  are  often  obliged  to  labour  a  whole 
month  before  they  obtain  any  gold.  The  quantity  and  value 
of  the  gold  which  is  found  in  any  mine  cannot  be  accurately 
afcertained.  One  workman,  alfo,  is  often  more  fortunate  than 
another.  In  newly  difcovered  mines  there  are  labourers  who 
fometimes,  in  the  courfe  of  fourteen  days,  find  to  the  value 
of  two  hundred  dollars ;  whereas  in  other  places  the  value  of 
twenty  dollars  is  fcarcely  found  in  the  courfe  of  a  year. 

In  the  viade  extended  gold  mines  of  the  river  Palella,  which 
divides  itfelf  into  feveral  branches,  there  are  places  where 
gold  is  exceedingly  abundant;  but  in  fuch  places  it  is  of  lefs 
value,  being  fcarcely  eighteen  carats  fine.  The  bcft  gold 
comes  from  the  mines  of  Popajatu,  Molifipat,  Ankahulu, 
Tolodinki,  Lembuno,  Sonflb  and  Tampcrana;  alfo  from  the 
fouth  and  fouth-w-eft  fide  of  Pogiama,  Wongo,  Tomollas 
Bevool,  and  Tontoly,  The  gold  procured  from  all  thefe 
mines  is  for  the  moft  part  above  twenty  carats  fine.  Fre- 
derick Diihr,  a  fervant  of  the  Dutch  Eafl  India  company, 
who  vifited  thefe  mines  a  few  years  ago,  is  the  only  perfou 
who  has  given  an  authentic  account  of  them,  Thofe  who 
travelled  through  thefe  diftrifts  before  him,  never  faw  the 
gold  mines,  but  only  vifited  the  habitations  of  the  chief 
civil  officers,  which  are  at  a  confiderable  diftance  from  the 
places  where  the  2:old  is  dug  up;  and  the  chief  men  among 
the  natives  are  too  indolent  to  undertake  journeys  along  thofe 
dilHoult  and  dangerous  roads  w-hich  condu6l  to  thp  mines, 
l^nd  ij:^  >yhich  people  are  often  in  danger  of  breaking  their 
iiecks. 

Within  the  extent  of  the  gold  mines  of  Ankahulu  there  is 
ii  place  c£tlled  Longi,  which  prpduces  a  kind  of  gold  that  in 
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finenefs  exceeds  even  that  of  Popajatu  and  Ankahulu.  This 
place,  however,  is  little  frequented,  becaufe  the  fmall  river 
near  which  it  is  fituated  is  not  navigable,  and  the  inhabitants 
are  obliged  to  carry  their  provifions  on  their  backs  along  a 
difficult  and  dangerous  road.  Befides,  the  miners  oftezi  find 
in  this  place  a  great  deal  of  copper,  which,  when  they  have 
no  acid  to  put  it  to  the  tell,  often  deceives  them,  as  they  at 
firil  take  it  to  be  gold.  This  is  the  only  mine  on  the  north 
or  north- weft  fide  where  copper  is  found.  Near  Bevool,  on 
the  fouth  or  fouth-weft  fide,  there  is  another  where  good 
copper  is  dug  up  in  duft,  which  is  as  fine. as  the  fineft  gold- 
dufl.  In  the  mines  of  Bombula,  Batodulang,  Ankahulu,  and 
Palelbj  a  great  deal  of  rock-cryftal  is  found,  and  likewife  a. 
kind  of  iron  ore. 

In  almofl  all  the  mines  which  the  before- mentioned  Mr. 
Piihr  vifited,  he  obferved,  that  the  workmen,  when  they  had 
dug  to  the  depth  of  five,  and  in  fome  places  of  twelve  feet, 
came  to  a  horizontal  ftratum  of  rock,  which  with  their  in- 
ilruments  they  were  not  able  to  penetrate.  They,  however, 
frequently  told  him,  that  they  firmly  believed  that  they  fhould 
find  gold  below  thefe  rocks,  if  they  could  break  through  them. 
He  law  alfo  at  Ankahulu,  where  a  ftratum  of  fuch  rock  is 
found,  at  the  depth  of  from  twelve  to  fifteen  feet,  that  there 
were  fiflTures  in  it,  two  or  three  inches  wide,  which  contained 
a  blackifti  fubftance  almoft  like  ruft  of  iron,  mixed  with  a 
great  many  pieces  of  gold,  and  which  the  workmen,  after 
they  wafhed  the  rock  perfc6lly  clean,  dug  out  to  as  great  a 
depth  as  they  could  with  their  tools.  In  all  the  mines  of 
Celebes,  the  gold,  when  feparated  from  the  fand,  is  of  confi- 
derable  finenefs.  At  Pogiama  and  Palella  alone  gold  ore  is 
found  here  and  there,  mixed  among  other  ftones ;  but  it  is 
not  rich,  and  the  gold  mult  be  extracted  by  pounding  the 
ftone,  which  is  not  very  hard. 
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N  profecutlng  my  rcfearches  with  a  view  to  complete  the 
biftory  of  the  Britifti  Fuel,  I  was  defirous  to  difcover,  if  pof- 
fible,  a  method  of  preventing  the  olive-coloured,  coriaceous 
fpecies  from  turning  black  in  drying.  For  this  purpofe  I 
tried  the  experiment  of  immerfmg  them  in  a  firong  folution 
of  alum.  The  refult  of  my  experiment  did  not  anfwer  my 
cxpeftation.  They  were  prevented,  indeed,  from  turning 
black,  but  they  acquired  a  grcenifli  hue.  However,  ima- 
einingr  this  nught  arife  from  the  mixture  of  aluminous  with 
muriatic  falts,  and  being  of  opinion  that  the  properties  of 
alum  might  be  of  great  ufe  in  prcferving  land  plants  on  fe- 
veral  accounts,  I  fet  on  foot  a  courfe  of  experiments,  and  am 
happy  to  fav,  that  the  refult  has  been  favourable  to  mv  ex- 
peftations.  After  repeated  trials,  during  which  partial  fail- 
ures occurred,  owing  to  the  proportioning  the  degrees  of 
ftrength  of  the  folution,  and  the  admiffion  of  light  and  air 
during  the  time  of  drying,  I  can  fafely  recommend  to  the 
public  attention  the  procefs  which  follows,  not  doubting  but 
that  many  improvements  will  fucrgeft  themfelves  to  thofe  who 
poffefs  a  chemical  knowledge  of  the  various  fubftances  made 
life  of  by  dyers  in  fixing  their  colours. 

Take  a  faturated  folution  of  powdered  alum  in  conmion 
water ;  immcrfe  carefully  your  fpecimen,  flowers,  leaves  and 
ftalk  in  this  liquor.  During  this  immerfion,  with  a  camel's- 
hair  brufli,  fuch  as  varnifliers  make  ufe  of,  wet  thoroucrhly  a 
fheet  of  blotting-paper :  difplay  your  fpecimen  carefully  on 
this  paper,  and  prepare  another  flieet  in  a  fimilar  manner  to 
lay  over  your  plant.  Then  give  a  fmart  prefTure  to  your 
plant,  either  with  a  botanical  prefs,  a  napkin  prefs,  or 
weights  of  any  kind  applied  to  the  fpecimen  placed  between 
fmooth  boards,  or  books,  obferving  to  lay  about  half  a  quire 
of  paper  below  the  fpecimen,  and  the  fame  quantity  above, 
to  take  up  the  moifture.     Afier  a  day  or  two,   according  to 
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the  fucculency  of  the  plant,  and  when  the  aUiminated  paper 
appears  perfe6tly  dry,  your  fpecimen  may  be  removed  into 
frelh  paper,  and  kept  carefully  under  gentle  preflure,  with 
the  edges  of  the  paper  folded  over  each  other  to  prevent  every 
poffible  admiflion  of  light  and  air  till  its  removal  into  the 
herbarium.  For  thofe  who  wifli  to  affix  their  fpecimens, 
(and  it  is  fcarcely  poffible  to  effe6l  the  prefervation  of  the 
delicate  tints  of  the  petals  of  many  kinds  without  a  lirong 
adhefion  to,  and  almoit  incorporation  with,  the  paper,)  the 
time  above  mentioned,  that  is,  when  the  aluminated  paper 
is  thoroughly  dry,  is  the  proper  time  for  proceeding  with  the 
operation.  Have  ready  a  palle  made  with  flour  and  water, 
with  alum  mixed  in  it,  fuch  as  upholfterers  ule,  ftrong  gum- 
water,  or  ifinglafs-glue  :  apply  either  of  thefe  to  the  back  of 
your  fpecimen  with  a  brulh  ;  then  fix  it  carefully  on  ftrong 
writing  or  drawing-paper,  by  laying  your  paper  fmoothly  on 
the  fpecimen  as  it  lies,  preffing  it  gently  with  your  hands 
and  a  cloth,  and  then  turning  over  both  together.  When 
this  is  done,  iron  the  plant  with  a  box-heater  in  the  manner 
recommended  by  Major  Velley  in  Dr.  Withering's  Arrange- 
ment of  Britijh  Plants,  v.  I.  p.  34,  if  yon  have  the  conve- 
niences ;  if  not,  apply  an  immediate  and  fmart  preflure,  as 
before  dire(9:ed. 

It  is  taken  for  granted  that  thofe  who  wifli  to  profit  by 
thefe  inftru£lions,  are  praclifed  in  the  ufual  methods  of  pre- 
ferving  dry  fpecimens,  and  that  they  are  aware  that  parti- 
cular care  (hould  be  taken  to  pare  off"  the  back  parts  of  thick 
woody  ftalks,  and  of  the  globofe,  fucculent  heads  of  flowers, 
as  well  as  of  the  buds  of  thofe  intended  to  be  pafted  down, 
previous  to  their  preflure.  For  the  moft  fatisfacilory  inform- 
ation on  thefe  particulars,  the  reader  is  referred  to  the  In- 
trodu6lion  to  Dr.  Withering's  excellent  work  above  men- 
tioned. It  is  almoft  needlefs  to  mention,  that  aluminated 
fpecimens  will  be  eompletely  guarded  from  the  erofion  of 
infefts,  as  well  as  from  the  danger  of  being  injured  by 
damps ;  and  therefore  the  procefs  will  be  particularly  valu- 
able to  thofe  who  vifit  foreign  countries. 

As  beauty  and  durability  are  of  fo  much  confequcnce  ia 
the  arrangement  of  an  herbarium,  and  as  plants  cannot  be 
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prcfcrved  any  length  of  time  in  pcrfeftion  even  with  the 
iifual  ipparatus  of  a  vafaihimy  or  tin-cafe,  no  botanical  tra- 
veller fliould  be  without  a  fmall  prcfs,  fuch  as  that  dcfcribcd 
in  Dr.  Withering's  Arrangement,  v.  i.  />.  31.  It  may  be 
framed  fo  as  to  admit  of  a  drawer  for  receiving  the  prcferved 
fpecimens ;  either  thin  enough  to  lie  under  the  feet  in  a  poft- 
chaife ;  or,  as  a  feat  for  a  third  perfon  is  often  defirable,  it 
may  be  contrived  to  be  as  high  as  the  feat  of  the  carriage, 
with  a  correfponding  cufhion  on  the  top. 


III.    A  curfory  View  of  Jo  me  of  the  laic  Dfcoveries  in 
Scierice, 

[Continued  from  Page  251.] 
^,-^  ANATOMY    OF    ANIMALS. 

V_><IJVIER  has  made  many  rcfcarches  refpe(9:ing  the  or- 
ganifation  of  infects,  and  the  manner  in  which  nutrition 
takes  place  among  them.  "  I  think  I  am  the  firft,"  fays 
he,  ''  who  has  diftinguifiial  worms  into  two  grand  families; 
the  molufcae,  which  have  a  heart,  and  a  complete  fyftem  of 
circulation;  and  zoophytes,  which  have  neither.  I  have  dc- 
fcribcd the  heart,  and  the  vafcular  fyflem  of  the  principal  ge- 
nera of  the  molufcag ;  and  I  have  proved  that  their  venous 
veflels  perform  at  the  fame  time  the  fun6lion  of  abforbing 
veflels."  He  then  fliows  that  infetls  have  neither  a  heart 
nor  vefTels  of  circulation.  Malpighi  obferved  in  the  filk-worm 
a  large  knotty  veflel  extending  along  the  whole  back,  and  he 
believed  that  this  veflel  performed  the  funftions  of  tlie  heart 
and  aorta,  and  that  the  fame  organifation  exifted  in  all  in- 
fers. This  opinion  was  adopted  by  all  naturalifts.  Cuvier 
has  carefully  examined  this  veflel,  as  Mell  as  the  whole  or- 
ganifation of  infetts;  but  he  obferved  no  movement  of  fluids, 
or  circulation.  Almoft  the  whole  body  of  the  infe^l  is  filled 
with  tracheae ;  from  which  he  concludes  that  there  is  no  real 
circulation  in  thefe  animals,  and  that  their  nutrition  is  per- 
formed by  immediate  abforption,  as  is  evident  in  polype? 
and  other  zoophytes,  which  are  found  immediately  below  in- 
fects in  the  fcale  of  organic  perfe6lion. 

He 
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He  then  examines  the  organifation  of  the  medufa  or  fea- 
nettle,  and  fhows  that  it  approaches  near  to  that  of  vege- 
tables. "  If  I  confined  niyfelf,"  fays  he,  "^  to  announcing, 
that  there  exifts  an  animal  without  a  mouth,  which  is  nou- 
rifhed,  Hke  plants,  by  means  of  ramified  fuckers,  and  in 
which  the  ftomach  fupplies  the  place  of  hearty  one  might 
have  fome  right  to  refufe  affent  to  fo  extraordinary  an  afl'er- 
tion  J  but  I  exhibit  the  animal  itfelf."  He  then  explains  the 
nature  of  its  organifation.  This  animal  has  no  mouth,  but 
only  fome  oji'ioles,  or  very  fmall  apertures,  v/high  all  termi- 
nate at  a  large  cavity  or  bag,  which  may  be  confidered  as 
the  ftomach.  From  this  cavity  proceed  iixteen  veflels,  which 
are  diftributed  to  every-  part  of  the  animal,  and  have  a  com- 
munication with  each  other  by  means  of  a  circular  veflTei 
exactly  concentric  to  the  contour  of  the  animal.  Thefe  vef- 
fels  ferve  to  convey  the  nutritive  juice.  No  heart  is  obferved 
in  this  animal,  nor  any  organ  analogous  to  one. 

Cuvier  has  compared  alfo  the  brain  of  various  red-blooded 
animals.  The  charafter  of  that  of  man  and  apes  is,  the  ex- 
iftence  of  the  pofterior  lobe  and  the  digital  cavity.  The  cha- 
rafter  of  the  brain  of  carnivorous  animals  is,  the  fmallnefs  of 
the  nates  in  regard  to  the  tejles.  In  herbivorous  animals  the 
tejles  are  much  larger  than  the  nates.  That  of  the  brain  of 
rongeurs  (the  ftagkind)  is  the  lize  of  thewa/cTi,  and  the  abfence 
or  Oiallownefs  of  the  circumvolutions.  That  of  the  brain  of 
the  folidipedae  is  the  fize  of  the  nates,  joined  to  numerous 
and  deep  circumvolutions.  That  of  the  brain  of  cetaceous 
animals  is  its  great  breadth  in  proportion  to  its  length,  and 
the  total  abfence  of  olfa6lory  nerves.  Man  and  quadrupeds 
alone  have  olfaftorv  nerves  properly  fo  called  :  in  real  qua- 
drupeds they  are  fupplied  by  mammillary  caruncles. 

Sue  has  defcribed  the  manner  in  which  he  prepares  the 
fkeletons  of  animals.  He  firft  boils  them  in  water,  as  was 
practifed  by  Daubenton ;  after  which  he  pours  water  over 
them,  or  throws  it  upon  them  with  force  from  a  fyringe. 
By  thefe  means  all  the  flefh  detaches  itfelf  from  the  bones, 
which  remain  perfeAly  clean. 

Dumeril  has  obferved,  that  the  laft  articulation  of  the 
fingers  in  mammiferous  animals  always  retains  a  peculiar 
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characler  in  each  fpecies.     He  propdfes  to  give  to  this  ar- 
ticulation the  name  of  the  os  ungiiinalisi 

ANIMAL    I'HYSIOLOGT. 

Lcveillc  has  given  a  very  curious  work  on  the  manner  in 
which  young  oviparous  animals  are  nouriilied  in  the  egg. 
He  compares  it  with  that  in  which  nutrition  is  performed  in 
the  foetus  of  mammalia,  and  fliows  : 

1.  That  the  foetus  of  mammalia  is  nouriflied  only  by  the 
umbilical  cord,  and  that  it  receives  no  nourifliment  by  the 
mouth :  that  the  fame  thing  takes  place  in  the  young  ovi- 
parous animal  enclofed  in  the  egg ;  and  to  prove  it,  he  gives 
the  anatomy  of  the  egg,  and  of  the  membranes  which  emelop 
the  foetus. 

2.  That  the  egg,  when  incubated,  confifts  of  the  eye  (c?ctf- 
trzcula),  the  yolk,  three  diftincl  albumens,  an  abforbing  ca- 
nal, five  membranes,  fanguine  and  ferous  veflels. 

3.  That  the  third  albumen  is  divided  into  two  parts,  united 
by  a  very  thin  prolongation :  that  their  pofition  is  not  at  the 
two  oppofite  poles  of  the  yolk,  and  that  each  has  for  its 
centre  an  annular  cordon ;  in  one  of  them  it  is  membrana- 
ceous, in  the  other  vafcular. 

4.  That  there  exifts  a  communication  between  the  albu- 
minous mafs  and  the  capfule  of  the  yolk,  by  means  of  this 
abforbing  conduit. 

5.  That  the  yolk  has  no  fufpending  ligament,  and  that  it 
floats  at  freedom  in  the  interior  of  the  white. 

6.  That  the  volume  of  the  albuminous  mafs  decreafes  in. 
proportion  to  the  time  of  incubation,  while  that  of  the  yolk 
increafes;  which  feems  to  prove  that  the  one  abforbs  the 
other. 

7.  That  the  firfl;  albumen  having  no  communication  with 
the  other  two,  there  is  reafon  to  prefume  that  it  is  abforbed 
bv  the  vefiels  of  the  facciforni  membrane.  It  is  this  which 
is  cemented  to  the  fliell  of  the  egg,  except  at  the  broad  end. 

8.  That  ihe  yolk,  bcfidc:^  its  augmentation  of  bulk,  has 
very  great  fluidity  J  and  that  it  is  abforbed  by  the  vafcular 
membrane,  which  forms  its  proper  tunic. 

9.  That  it  is  proved  by  experience  that  there  are  no  yellow 
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voHels  nor  valvulae  in  the  interior  of  the  chlorilime  mem- 
brane ;  that  is  to  fay,  that  which  enclofes  the  yolk  of  the 

10.  That  the  chicken,  confidercd  as  foetus,  is  enveloped 
in  a  peculiar  membrane,  that  feparates  it  from  the  yolk,  with 
which  it  has  a  conne«3:ion,  and  from  the  white,  with  which  it 
has  none,  and  from  which  it  is  at  a  conlidcrablc  diftance. 

11.  That  all  fubftances  deftined  for  the  nourifhment  of 
this  foetus  are  contained  in  diftinft  capfulre  feparated  from  it. 

12.  That  there  exifts  a  perfect  analogy  between  the  vefiT^ls 
of  the  yolk  and  thofe  of  the  placenta;  and  that  the  former 
are  to  the  yolk  what  the  fccond  are  to  the  matrix,  except  tlie 
difference  in  the  circulation. 

13.  That,  contrary  to  the  opinion  of  Haller,  the  albumen 
docs  not  communicate  with  the  aqueous  bag;  and  that  the 
chicken  makes  no  ufe  of  this  fluid  for  its  nourifliment. 

14.  During  the  latter  period  of  incubation,  every  thing 
left  enters  into  the  abdomen  of  the  chicken  in  iuch  a  manner 
that  no  umbilical  cord  remains  without. 

15.  That  the  red-blooded  animals,  which  live  in  air,  may 
be  divided  into  two  grand  clafles,  the  umbilical  and  non- 
umbilical. 

Dr.  Jenncr  has  made  an  intercfting  difcovcrv  in  regard  to 
the  cow-pock.  He  obferved  that  cows  were  fubject  to  puf- 
tules  on  their  teats.  Thofe  who  milk  them  acquire  puiluies 
aifo;  and  it  is  very  extraordinary  that  by  thcfe  means  they 
are  preferved  from  the  fmall-pox.  He  inoculated  with  the 
cow-pock  in  the  fame  manner  as  with  the  common  fmall- 
pox,  and  bv  thefe  means  produced  the  fame  effccls  as  when 
^  people  acquire  the  difeafe  by  touching  the  puftules  of  cows ; 
that  is  to  fay,  thefe  people  are  not  liable  to  the  common 
fmall-pox,  either  by  communication  or  inoculation.  Thcfe 
facls  have  been  confirmed  by  feveral  other  phyficians,  fuch 
as  Drs.  Pcarfon,  Pulteney,  &c.  Dr.  Woodviile,  phyfician 
to  the  Small-Pox  Hofpital,  has  inoculated  in  this  manner 
feveral  hundred  p-erfons.  This  difcovery  is  of  the  utmoft  im- 
portance to  humanity;  for  it  is  well  known  that  the  natural 
fmall'po.N  is  one  of  the  moft  deftrudivc  of  all  thofe  difeafes 

R  r  a  whic}\ 


3p8     Still-horn  Children. — Dijcovery  refpeBhig  the  Blood. 

which  afflict  mankind.  Inoculation,  therefore,  ought  no 
longer  to  be  performed  with  the  matter  of  the  common  fmall- 
pox  or  variolous  matter,  but  with  the  vaccine  ;  becaufe  in- 
oculation with  the  latter  is  free  from  all  danger,  whereas 
that  with  matter  of  the  common  fmall-pox  is  attended  fome- 
times  wiih  fatal  confequences. 

Herboldr  has  proved  that  the  liquor  of  the  amnios  pene- 
trates fometimes  into  the  tympanum  of  the  foetus  ;  from 
which  he  concludes,  thai  it  introduces  itfeif  fometimes,  alfo, 
into  the  tracheal  artery,  and  fills  it  before  birth.  When  the 
child  is  brought  forth,  it  is  necelfary,  therefore,  to  aflid  that 
liquor  in  flowing  off.  Nature  generally  operates  in  this  cafe 
alone ;  but  its  efforts  are  fometimes  ineffectual,  and  the  child 
is  fuppofed  to  be  (lill-born.  In  fuch  circumftances  it  muft 
be  aflifted.  This  the  author  did  in  thirteen  children,  whom 
he  reliored  to  lite  by  facilitating  the  elcape  of  the  liquor. 

Dr.  Buvina  has  made  experiments  which  tend  to  prove, 
that  in  living  aninials  the  red  blood  is  retained  in  its  proper 
cavities  by  the  a6live  vitality  of  the  parts,  rather  than  by  the 
fmailnefs  of  the  veffels  and  pores.  This  he  proved  by  making 
injedioas  of  blood.  Thefe  injections  in  the  living  animal 
penetrate  only  to  the  veffels,  in  which  it  circulates  during 
life.  This  he  proved  in  a  living  calf;  but,  having  deprived 
the  animal  of  life  by  cutting  the  fpinal  marrow,  the  injections 
immediately  penetrated  to  the  moll  delicate  veffels  of  the  pe- 
rioUeum  and  other  parts,  and  gave  them  a  red  colour,  which 
they  have  not  in  the  living  animal.  He  has  even  feen  the 
blood  iffue  from  wounds,  fuch  as  thofe  of  veficatories.  He 
thence  coneluoes,  that  if  the  blood  in  the  living  animal  does 
not  penetrate  to  feveral  delicate  veffels,  fuch  as  the  lympha- 
tic, it  is  on  account  of  the  refillance  oppofed  to  it  bv  the  force 
of  vitality,  and  not  on  account  of  the  fmailnefs  of  the  orifice 
6f  the  vcffel?.  The  fpontaneous  echymofes,  which  take  place  in 
the  fcurvy  and  fome  other  difeafes,  feem  to  arife  from  the 
weaknefs  of  the  vital  forces,  which  permit  the  blood  to  pe- 
netrate to  the  capillary  veffels. 

The  fame  author  has  demonftrated,  by  dire6l  experiments, 
that  a  portion  of  the  bone  of  a  body,  newly  deprived  of  life, 
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may  be  engrafted  on  the  bone  of  a  living  animal  of  the  fame 
or  of  a  different  fpecies. 

In  conjunction  with  Vafalli,  he  has  made  experiments  to 
afcertain  whether  the  opinion  of  the  ancients,  who  pretended 
that  contagious  difeafes  are  produced  by  infeils,  be  true;  but 
their  refearches  have  fhown  them  that  this  opinion  has  no 
foundation. 

Pinel  has  pubHfhed  numerous  obfervations,  which  he  has 
had  occafion  to  make,  on  idiots  and  maniacs.  He  fhows 
that  kind  and  gentle  treatment,  but  attended  with  iirnmefs, 
often  calms  the  fury  of  thofe  unfortunate  perfons,  and  is  fre- 
quently fufficient  to  reftore  them  to  reafon. 

PHYSIOLOGY    OF    VEGETABLES. 

Desfontaines  has  given  a  memoir  on  the  cultivation  and 
ufes  of  the  date-tree,  fo  valuable  to  the  inhabitants  of  hot 
countries.  Thefe  palms,  as  is  well  known,  are  of  the  family 
of  the  dioecia,  the  male  flowers  of  which  are  borne  on  one 
ftalk  and  the  female  flowers  on  another.  The  male  flowers,  . 
deltined  for  fecundation,  are  detached  from  the  trees  about 
the  end  of  March,  before  the  antherae  have  fl.ed  their  farina. 
They  are  prepared  in  fuch  a  manner  that  they  can  be  tied  to 
the  females:  they  are  hung  up  and  dried  in  the  (hade;  and 
in  this  manner  they  will  retain  their  virtue  till  the  year  fol- 
lowing. Towards  the  end  of  April  they  are  attached  to  the 
female  date-trees,  which  are  thus  fecundated  ;  becaufe  it 
would  be  very  imprudent  for  men,  vvhofe  whole  nourifhment 
is  confined  to  the  fruit  of  this  palm,  and  who  inhabit  the 
boi'om  of  the  deferts,  to  truft  for  the  fertility  of  thefe  trees  to 
the  v.lnds,  which,  in  fome  cafes,  may  convey  the  fecundating 
farina. 

Linnaeus  made  known  a  part  of  the  wonderful  phenomena 
exhibited  by  the  valifner'm  at  the  time  of  its  fecundation. 
Picot  la  Peyroufe  has  added  fome  new  details.  This  plant 
belongs  to  the  dioecia.  The  male  and  female  always  grow 
at  the  bottom  of  the  water.  At  the  moment  when  the  male 
is  about  to  flower,  its  ftalks,  which  are  terminated  by  a  flat 
(heath,  burft,  and  the  flowers  are  thrown  out  on  the  furface 
of  the  water;  where  they  unite^  and  float  about  at  the  plea- 
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furc  of  the  winds.  The  females,  which  have  a  ven^  long 
Italk,  turned  into  a  fpiral  like  a  fpiral  fpring,  rife  at  the  fame 
time  to  the  furfacc  of  the  water  by  the  cxpanfion  of  their 
Aalk;  agitate  thcmfeivcs  around  tlie  male  flowers,  which  ap- 
proach them ;  and  when  the  rays  of  the  fun  begin  to  h.eat 
the  horizon,  the  flalk  falls  back,  and  carries  with  it,  below 
the  water,  the  female  flowers,  which  then  Ihut.  But  in  the 
evening,  as  foon  as  the  fun  finks  below  the  horizon,  they  re- 
appear on  the  furfacc  of  the  water.  This  is  repeated  feveral 
times,  but  the  author  has  not  determined  the  number.  In 
the  laft  place,  when  the  fecundation  is  effefted,  the  flalk  fails 
back  entirely,  and  carries  with  it,  to  the  bottom  of  the  water, 
the  flower  and  the  germ. 

Coulomb  having  caufed  to  be  cut  down,  towards  the  end 
of  April,  fome  Italian  poplars  covered  with  flowers,  obferved 
that  o)Tc  of  them,  which  had  been  cut  at  the  diftance  of  fome 
lines  from  the  axis  of  the  tree,  emitted  at  the  cut  a  noife  like 
that  produced  by  the  air  when  it  iflues  in  abundance,  and  in 
fmall  bubMes,  from  the  furface  of  a  fluid,  and  that  a  great 
deal  of  fap  flowed  from  it.  This  experiment,  being  repeated 
feveral  times,  was  always  attended  with  the  fame  fucccfs; 
iVou)  which  he  concludes,  that  the  fap  in  large  trees  does  not 
afcend  in  a  fenfible  manner,  but  towards  the  axis,  which 
forms  the  medullary  canal.  To  afcertain  this  faft,  he  caufed 
feveral  of  thefe  trees  to  be  pierced  with  a  gimbletj  but  the 
inflrument  was  fcarccly  moiftencd  till  it  had  arrived  within 
two  or  three  centimetres  of  the  centre  of  the  tree  :  when  it 
approached  the  centre,  lap  ifTucd  in  abundance,  with  a  con- 
tinned  noife  of  air-bubbles,  wfiWi  afccndcd  with  the  fap,  and 
burit  in  the  orifice  formed  by  the  gimblct. 

Saufliire  the  fon  has  publiflicd  rcfcarchcs  on  the  influence 
which  oxygen  gas  has  onthe  germination  of  plants.  The  greater 
part  of  naturaliits,  fays  he,  who  have  examined  the  influence 
of  atmofphcric  air  on  germination,  have  perceived,  that  when 
feeds  are  placed  in  contaiil  with  water  and  pure  azotic  gas 
they  do  not  germinate ;  and  that  there  is  a  production  of 
carbonic  acid,  which,  mixing  itielf  with  the  azotic  gas,  in- 
creafes  the  volume  of  the  atmofphere  of  the  plant.  They  have 
feen  that,  when  oxygen  gas  is  fubftitutcd  in  the  preceding 

experiment 
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Experiment  for  azotic  gas,  there  is  alfo  a  prodiu'^lion  of  car-v 
bonic  acid  gas ;  bat  that  the  atmofphere  of  the  plant  de- 
creafes,  and  that  the  oxygen  gas  is  abforbed.  He  nix'.de  fe- 
veral  experiments  to  dilcover  what  takes  plact  in  thefe  opera- 
tions.    The  following  are  his  conclufions : 

J.  The  atmofphcric  oxygen  gas  is  not  abforbed  by  the  feeu 
in  the  a<5l  of  germination,  as  ftems  hitherto  to  have  been  ad- 
mitted, but  is  employed  merely  to  form  carbonic  acid  gas 
with  the  carbon  of  the  feed. 

a.  The  feed  in  germination  does  not,  by  the  conta6l  of  the 
atmofpheric  air,  form  carbonic  acid  gas  from  its  own  fub- 
ftance,  but  only  furaifhes  one  of  the  conilituent  parts  of  that 
gas,  I'iz.  carbon. 

3.  It  furnifhes  the  oxygen  and  carbon  from  its  own  fub- 
ftance  in  the  carbonic  acid  gas,  which  it  produces  when  it 
is  in  ccntaci  onlv  with  water  and  pure  azotic  gas. 

Though  the  action  which  the  vegetation  of  plants  exercifes 
on  atmofpheric  air  has  been  examined  by  a  jrreat  number  of 
philofophers,  much  on  this  head  is  dill  wanting.  Spallan- 
zani,  who  has  been  lately  fnatched  from  the  fciences,  has 
alfo  examined  this  fubjecl.  He  concludes  from  his  experi- 
ments : 

1.  That  the  leaves  and  tops  of  vegetables,  when  the  rays 
of  the  fun  dart  upon  them,  increafe  the  proportioii  of  the 
oxygen  gas  of  the  atmofpheric  air. 

2.  That  this  augmentation  is  not  fo  confiderable  as  has 
been  believed, 

3.  That  the  fame  parts  of  vegetables  diminifh  the  oxygen 
gas  during  the  night,  and  cloudy  days,  by  transforming  it 
continually  though  (lowly  into  carbonic  acid. 

4.  That  the  flowers,  whether  in  the  fun  or  fliade,  have  more 
power  to  diminifli  the  quantity  of  vital  air  or  oxygen  gas. 

5.  That  fruit  have  the  fame  effefts  in  this  refpecl  as  flowers* 
Delaville  has  examined  feveral  plants  which  afforded  him 

fugar;  fucha3themallow,digitalis purpurea, cabbage, theleaves 

of  the  artichoke.     The  beet-root  gave  alfo  a  large  quantity. 

Desfontaines  has  publiflied  his  excellent  memoir  on  the 

I    ftru6lurc  of  the  monocotyledons,  or  plants  with  one  feminal 

kaf,  fuch  as  palms,  afparagus,  ruflies,  Sec.    He  has  fhown 

that 
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that  the  whole  of  the  interior  of  thefe  plants  is  compofed  of 
the  medullary  part,  in  the  middle  of  which  are  a  few  longi- 
tudinal fibres.  Thefe  veg-etables  have  no  foliditv  but  at  the 
furface,  where  the  fibres  are  collected  and  united ;  whereas 
in  the  dicotyledons  the  furface  is  compofed  of  an  epidermis, 
which  has  little  folidiry,  while  the  interior  has  a  great  deal. 

Though  the  green  matter  which  vegetates  in  water  has  al- 
ready been  the  object  of  much  refearch  to  philofophers,  Se- 
nebitr  has  thought  it  worthy  of  being  fubjected  to  a  new  ex- 
amination. He  informs  us,  that  it  was  known  to  Lahire, 
Leuenhoeck,  and  Homberg.  Adanfon  gave  it  the  name  of 
tremella  conjerva  gelatinofa,  omnium  tenerruna,  minima,  aqua- 
rum  hmo  innnjcens.  Prieftley,  Ingenhouz,  Senebier,  Girod- 
Chantram,  made  a  variety  of  experiments  and  obfervations 
on  this  fingular  fubftance.  Felix  Fontana  believes  it  to  be 
a  kind  of  polypier,  that  is  the  habitation  of  fmall  infers, 
which  produce  it  as  other  infecSls  produce  coral.  This  is  the 
opinion  alfo  of  Ingenhouz  and  Girod-Chantramj  but  Sene- 
bier is  of  a  different  opinion.  Having  made  refearches  re- 
fpedling  the  manner  in  which  this  green  matter  is  produced  in 
the  water,  he  found,  i.  That  it  was  never  produced  in  water 
kept  in  obfcurity :  2.  That  a  great  deal  of  time  was  requifite 
to  produce  it  in  diftilled  water,  and  that  it  was  neceffary  that 
the  water  fiiould  be  long  expofed  to  the  air:  3.  That  water 
into  which  he  had  put  earth,  was  more  favourable  than  any 
other  to  the  produ^Hon  of  this  green  matter :  4.  That  none 
of  it  was  formed  in  a  veflTel  of  water  covered  with  a  ftratum 
of  oil. 

To  afc.ertain  the  manner  in  which  It  is  formed,  he  put 
glaffes,  on  which  fome  of  the  green  matter  had  been,  into 
veffels  of  water,  and  perceived  in  the  water,  fome  days  after, 
animalcula  without  green  matter.  The  green  matter  then 
appeared,  and  he  faw  the  animalcula  penetrate  into  it,  and 
give  it  movement.  At  other  times  he  faw  the  green  matter 
without  animalcula.  He  obferved  in  this  green  matter  a 
very  diftinA  pellicle,  fimilar  to  that  of  vegetables.  This  pel- 
licle appeared  to  him  to  abforb  the  carbonic  acid  gas  which 
is  in  the  water;  to  decompofe  it ;  to  abforb  the  carbon;  to 
rourifh  itfelf;  and  to  fuffer  the  oxygen  gas  to  be  difengaged. 
7  '         "  This 
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This  pellicle  appeared  to  be  the  fundamental  body  of  the  green 
matter;  it  is  a  kind  of  net-work,  or  tifl'ue. 

He  obferved  ahb,  with  great  care,  the  animalcula  srene- 
rally  found  in  the  green  matter,  and  it  appeared  that  they 
were  not  different  from  thofe  of  common  infufions.  This 
much  however  is  certain,  tliat  the  fame  animals  are  not 
always  found  in  the  green  matter.  He  mentions  the  expe- 
riments of  Muller  on  infunon  animalcula,  and  fhov^-s,  that 
the  fame  kind  almoft  are  found  in  the  green  matter.  He 
fhows  further,  that  the  green  matter,  examined  with  the  mi- 
crofcope,  exhibits  nothing  that  can  be  conlidcred  as  a  poly- 
pier,  or  neft  of  fmall  animalcula.  From  all  thefe  obferva- 
tions  he  concludes  it  to  be  probable,  that  the  green  matter  is 
a  real  vegetable  analogous  to  the  ulva  inttiiina/is,  or  nojhch ; 
that  the  animals  mofl:  frequently  found  with  it  do  not  belono- 
to  it,  fmce  the  green  matter  may  exifl:  without  animalcula; 
and  that  thefe  animalcula  are  often  found  without  the  green 
matter :  fo  that,  in  everv  refpeft,  the  green  matter  and  animal- 
cula appear  to  be  abfolutely  independent  of  each  ovber:  the 
green  matter  mufi;  be  a  plant  on  which  the  animalcula  feed. 

The  green  matter,  kept  in  water  in  an  obfcure  place,  feems 
to  diflblve.  It  becomes  gray,  white,  and  gives  no  more  air 
when  expofed  to  the  fun.  A  chemical  analyfis  of  the  green 
matter  proves  alfo  that  it  is  a  vegetable,  for  he  extrafted  from 
it  gum,  refin,  and  a  portion  of  green  colouring;  matter :  a 
fmall  quantity  of  ammonia  has  indeed  been  procured  from 
it,  but  feveral  plants,  when  analyfed,  give  the  fame;  and  be- 
fides,  this  green  matter  almoft  always  contains  the  remains  of 
animalcula  and  other  animals,  which  might  have  furnifncd 
ammonia.  His  conclufion  is,  notwithftanding  every  proba- 
bility to  the  contrary,  that  this  green  matter  is  a  plant :  fur- 
ther obfervations  and  experiments  refpecling  it  are  neceflar\\ 

He  next  directs  his  refearches  to  confervae,  and  examines 
the  opinion  of  thofe  v>-ho  believe  th?m  to  be  the  matter  of 
zoophytes ;  that  is  to  fay,  a  kind  of  nefts,  or  madrepores, 
containing  the  infects  which  form  them.  All  his  obferva- 
tions have  proved  to  him  that  this  opinion  is  not  well  found- 
ed, and  he  confequently  perfifts  in  believing,  that  the  con- 
fervag,  as  well  as  the  green  matter,  are  real  vegetables. 

Vol.  VL  S  f  Girgd- 


314  Cure  J  or  the  Rhetimatijrn  a7id  Gout. 

Girod-Chantram  has  made  obfervations  on  different  kind:* 
of  confervse,  but  chiefly  the  rivularis  axvAfontan  .  He  main- 
tains his  firft:  opinion,  and  beHcves  thefe  productions  to  be 
the  habitation  of  animals. 

Decandolle  has  examined,  with  Brogniard,  the  ftruAure  of 
marine  plants,  fuch  as  \.\\e.fud)  he  finds  that  they  have  a 
great  affinity  to  the  confcrvae. 

Morellot  has  given  obfervations  on  the  leaves  of  trees, 
vith  the  figns  which  announce  their  beirig  in  full  vigour, 
and  the  time  when  they  ought  to  be  collected  for  pharma- 
ceutical and  economical  purpofes.  He  {hows  that  it  is  at  the 
period  when  the  plant  is  in  flower  that  the  leaves  poflefs  their 
full  virtue.  They  drop  when  their  particular  life  is  termi- 
nated. 

[To  be  coiiriiiuec!.] 


IV.   On  the  Effects  of  the  Acetic  or  Acetous  Ether,  employed 
•with  Fri^ion  in  the  Rhcumatifmf  Sciatica,  and  Gout. 

JL  HE  different  changes  of  weather  from  cold  to  heat^  and 
from  dry  to  moift,  which  fucceed  each  other  fo  frequently 
and  fo  rapidly,  often  give  rife  to  the  rheum atifm  ;  a  malady 
exceedingly  painful,  and  for  which  medicine  affords  too  few- 
remedies.  If  acetic  ether,  therefore,  as  appears,  fpeedily  al- 
lays the  pains,  and  even  cures  them,  the  application  of  it  is 
a  new  benefit  to  mankind,  which  ought  to  be  made  known 
that  it  may  be  brought  into  general  ufe. 

About  twenty-five  years  ago,  when  the  acetous  ether  was 
difco.'ered  in  the  laboratory  of  Count  de  Lauragais,  it  wa» 
not  employed  in  medicine.  In  1784,  C.  Sedillot  jun.  being 
tormented  with  the  rheumatifin,  tried  on  himfelf  this  acid, 
pouring  twelve  or  fifteen  drops,  at  different  times,  on  the  part . 
affected,  which  he  immediately  rubbed  with  his  hand,  to 
render  the  a6lion  of  the  remedy  more  penetrating.  After 
this  friction,  he  kept  himfelf  warm  in  bed :  a  perfpiration 
took  place  at  the  part  which  had  been  rubbed,  and  foon 
became  general,  and  the  pain  w^as  fenfibly  diminifhed. 
Twelve  hours  after,  a  fecond  friction  produced   the  like 

ef^eCts; 
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efFefts ;  and  a  third,  after  the  fame  interval,  made  a  com- 
plete cure.  C.  Sedillot  fays  he  repeated  this  experiment 
afterwards  on  a  great  many  perfons,  and  that  it  always  fuc- 
ceeded.  He  recommended  it,  therefore,  to  the  notice  of 
medical  men  in  the  Tranfa6lions  of  the  Medical  Society  of 
Paris  *. 

C.  Martin,  phyfician  to  the  hofpital  of  Narbonne,  and 
formerly  phyfician  to  the  army  of  the  Eaftern  Pyrenees,  has 
lately  confirmed,  in  a  memoir  read  before  the  Medical  So- 
ciety f,  the  properties  afcribed  by  C.  Sedillot  jim.  to  acetous 
ether.  He  employed  it  alfo,  with  fri£lion,  in  feveral  cafes  of 
people  tormented  with  the  rheumatifm,  fciatica,  and  gout. 
Among  thefe  cafes,  he  quotes  one  of  a  man  fifty-five  years 
of  age,  who  had  been  long  fubjecl  to  rheumatic  pains 
which  had  no  fixed  feat ;  and  who,  having  been  attacked 
with  a  violent  fciatica  from  the  hip  to  the  extremity  of  the 
foot,  could  obtain  only  very  flight  and  momentary  relief 
from  all  the  other  remedies,  both  internal  and  external, 
which  were  adminiftered  to  him.  Half  an  ounce  of  acetous 
ether  was  applied  in  friction,  every  twelve  hours,  over  the 
whole  of  the  part  affetled ;  and  after  each  friclion  he  kept 
himfelf  warm  in  bed.  After  the  third  friftion  he  found  re- 
lief; and  at  the  fixth  he  was  fo  well  cured  that  he  went  next 
day  to  his  country-feat,  a  league  diftant  from  the  city,  al- 
though three  days  before  he  had  not  been  able  to  drag  himfelf 
from  one  end  of  his  chamber  to  the  other  without  experi- 
encing the  moft  excruciating  pain.  Succefsful  cafes  of  this 
kind,  communicated  to  the  Society  of  Medicine  at  Paris  by 
a  regular  praftitioner,  deferve  the  attention  of  medical  men, 
who  ought  to  try  the  remedy  in  order  to  afcertain  whether 
its  efBcacy  be  fuch  as  is  here  itated. 

C.  Sedillot  confiders  acetous  ether  alfo  as  a  fedative  much 
fpeedier  and  gentler  in  its  effecl  than  opium  :  it  does  not 
tend,  he  fays,  like  the  latter,  to  impede  the  a6lion  of  the 
organs.  The  following  is  the  refult  of  an  experiment  which 
he  made  with  it  on  himfelf: — Six  drops  on  a  lump  of  fu^ar 

'   No.  X.  MeflTidor,  an.  5. 

t  See  Li  Recue'd  de  la  Societe  de  Medlchie,  Vol.  VIII.  No.  48,  Ger- 
miaal,  an.  S. 
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produced  no  fcnfible  effe6lj  next  day,  twelve  drops  induced 
a  flight  propenfity  to  llcep;  and  the  day  following,  eighteen 
drops  rendered  this  propenfity  ftill  greater.  By  thus  adding 
fix  drops  to  the  dofe  every  i'ucceeding  day,  always  with  fugar, 
he  fwallowed  half  a  grain  on  the  fixlh  day,  which  produced 
a  profound  tranquillity  and  ncccfUty  of  ileep. 

It  is  recommended  to  thofe  who  employ  this  remedy  to 
ufe  pure  acetous  ether ;  but  it  is  to  be  obferved,  that  it  is  not 
eafilv  met  with  in  that  ftate.  The  following-  is  the  procefs 
fir  preparing  it,  prefcribcd  by  C,  Scdillot : 

Take  equal  parts  (for  example,  a  pound)  of  alcohol,  and 
another  of  acetous  acid.  Diltil  this  mixture  in  a  glafs  re- 
tort, and  the  refult  will  be  the  acetous  ether ;  which  mufl 
be  reclified  to  free  it  from  the  fuperabundant  agid  which  has 
pafTed  over  with  it  in  diftillation.  For  this  purpofe  put  it 
into  a  oilafs  vefiel.  into  w-hich  introduce  a  folulion  of  the  car- 
bouat  of  pot-afli  (fait  of  tartar):  this  alkali  abforbs  the  acid, 
and  the  ether  floats  on  the  furf:ice.  It  is  then  decanted,  and 
rectified  by  a  new  diftillation  in  a  glafs  retort  with  a  fuitable 
apparatus. 


V.    O71  ihe  Nature  of  the  Colouri/ig  Vrlnciple  of  Lapis  Lazuli, 
By  C.  GuYTOx  *. 

\^HEMISTS  have  long  made  that  blue  flone,  known 
under  the  nanic  of  lapis  lazuli,  an  objeft  of  tlieir  refeareh^ 
with  a  view,  in  particular,  to  difcover  the  colouring  fubftance 
which  gives  it  fo  hi^h  a  value;  on  account  of  the  fplendour 
it  communicates  to  works  in  which  it  is  employed,  and  of 
the  ultramarine,  fo  much  eflccracd  in  painting,  which  is 
prepared  from  it.  Tiiis  colour  was  firft  afcribcd  to  copper  j 
but  the  celebrated  M.irgraf  dcmonftratcd  the  fldlacy  of  this 
Opinion,  as  he  loiaid  in  it  onlv  iilex,  fuiphat  of  lime,  lime, 
and  a  little  iron.  Some  after  him  fufjK^^ted  in  it  the  prefence 
of  the  oxyd  of  cobalt ;  and  others,  fuch  as  Rinmann,  a  little 
ifuoric  acid  :  but  all  tlieie  conje61ures,  by  a  more  accur&tft 
^:vamin^tion,  were  foon  liiown  to  be  falie, 

■*  From  the  /bifUiLi  dc  Chtjnie,  No.  ico. 
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The  means  of  analyfis  having,  for  fome  years  paft,  been 
carried  to  a  degree  of  perfection  which  could  fcarcely  have 
been  expected,  it  was  natural  to  think  that  the  chemifts  moft 
expert  in  this  new  art  would  not  negledl  to  apply  it  to  the 
fokuion  of  this  important  qiieftion.  Among  this  number  1 
ihall  mention  Mr.  Klaproth,  whofe  labours  have  fo  much 
enriched  the  chemiftry  of  minerals,  and  who  has  paid  par- 
ticular attention  to  all  the  blue-coloured  foflils.  In  1784  he 
publilhed  experiments  which  demonftrate  that  what  is  called 
native  Pruffian  blue,  a  fubftance  found  in  turfy  foil,  and 
which  is  often  white  before  being  expofed  to  the  air,  derives 
its  colour  only  from  a  combination  of  iron  and  the  phofphoric 
acid  *. 

Another  mineral,  remarkable  for  the  fame  colour,  which 
has  been  fuccellively  taken  for  fmalt,  or  the  native  blue  oxyd 
of  cobalt;  for  another  kind  of  native  Pruffian  blue;  and  for 
a  blue  oxvd  of  copper,  was  difcovered  at  Vorau  in  Auftria. 
But  it  refults,  from  the  examination  of  it  by  the  celebrated 
chemift  of  Berlin,  that  the  colour  depends  only  on  filex, 
argil,  and  iron ;  and  though  he  difcovered  that  it  refifted  the 
action  of  the  fire  lefs  than  lapis  lazuli,  he  is  of  opinion  that 
it  might  be  claflcd  among  the  number  of  its  varieties,  if  it 
fhould  be  found  to  contain  alfo  limef.  This  laft  conclufion 
ihows  that  Mr.  Klaproth  had  previoufly  determined,  with 
his  ufual  accuracy,  the  conftituent  parts  of  the  real  lapis  la- 
zuli; and  he  indeed  indicates  them  in  the  tenth  article  of  his 
Refearches  on  Mineral  Subftances ;  where  we  fee  that  the 
pureft  lapis  lazuli,  called  cricrital,  confifts  of  46  per  cent,  of 
filex,  28  of  carbonat  of  lime,  14-5  of  argil,  6-5  of  falphat  of 
lime,  3  of  oxyd  of  iron,  and  2  of  water. 

He  rectified,  therefore,  the  analyfis  of  Margraf,  by  adding 
srgil;  of  which  the  latter  made  no  mention,  and  which  I 
fhowed,  fifteen  years  ago,  to  be  contained  in  it,  by  touching 
a  poliilied  piece  of  lapis  lazuli  with  the  fulphuric  acid,  which 
r,t  the  end  of  fome  hours  left  very  regular  cr\-rtals  of  alum, 
that  remained  on  it.     But  by  what  principle  can  the  oxyd  of 

'■"  Ckemifcbe  Aanal.  17S4,  p.  396. 

f  See  Beyirage  zar  kcntnifs  der  mineral  iorper,  &c.  Vol.  I.  p.  197,  and 
M'^'t-'i  (^'  Cb:rp.ie,  Vol.  XXl-p.  144. 

iron 


ti8  On  the  Colouring  Principle  of  Lapis  Lazuli. 

iron  be  tinged  blue  without  a  combination  either  with  the 
pruflic  or  the  phofphoric  acid  ?  Mr.  Klaproth  fays  that  he 
(ice?  not  know  *. 

The  experiments  of  which  I  am  about  to  give  an  account 
feem  to  me  to  afford  a  folution  of  this  important  queftion : 
but  before  I  prefent  the  procefles  and  the  refuhs,  I  ought, 
for  the  fake  of  perfpicuity,  to  give  an  account  of  fome  la- 
bours, which  paved  the  way  for  arriving  at  this  conclufioru 
In  the  vear  1780,  when  infpe6ling  a  pit  in  fcarch  of  coal  at 
Montolier,  in  the  road  from  Dole  to  Poligny,  I  found,  at  the 
^epth  of  35  metres,  a  gypfeous  bed  containing  zones  of  a 
beautiful  very  bright  red  colour.  I  gave  a  defcription  and 
anaU'fis  of  it  in  the  Journal  de  Phyfiquc  for  the  month  of 
Pecember  that  year,  and  I  concluded  from  my  experiments 
that  it  was  fulphat  of  lime  coloured  by  the  oxyd  of  iron. 

The  recent  difcovery  of  feveral  new  metallic  fubllances, 
fome  of  which  had  the  property  of  giving  colours  of  great 
tntenfitv,  induced  me  to  think  that  the  foffil  of  ]Mor:tolier 
cleferved  to  be  again  examined  with  a  view  of  fearching  for 
one  of  thefe  oxyds.  For  this  purpofe,  at  the  commencement 
of  this  year,  I  deitined  a  piece  of  it  for  the  experiments  in 
the  analyfes  of  minerals,  which  form  part  of  my  courfe  at 
^he  Polytechnic  School.  They  were  conducted  with  as  much 
preciilon  as  fagaclty  by  C.  Deformes,  formerly  a  pupil  in  the 
"laboratory  of  the  fecond  divifion.  Having  afcertained  that  this 
foffil  contained  no  carbonat  of  lime,  we  took  ten  grammes 
€^f  it,  reduced  to  powder,  which  was  put  in  a  crucible  and 
b.ro!'^^ht  to  a  red  heat.  The  colour  became  darker,  and 
paffed  to  a  yellowi(h-brown,  and  there  was  a  lofs  in  the 
weicrht  of  2" 23  grammes,  or  22-3  per  ce?it. 

A.  We  digelted,  at  feveral  times,  the  muriatic  acid  on 
the  7'77  that  remained  after  calcination;  they  did  not  lofe 
their  colour,  and  the  acid  took  up  only  a  very  fmall  portion 
od"  the  iron. 

•  B.  We  afterwards  boiled  the  refidunm  in  a  folution  of  the 
carbonat  of  pot-afli,  but  only  a  very  fmall  part  was  decom- 
pofcd. 

C.  What  remained  was  mixed  with  charcoal  durt,  and 
*  See  his  Brji:a^e,  Sec.  Vol.  I.  p.  zoi. 
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treated  in  a  cmcible.  A  fulfure  being  formed,  it  was  d^- 
compofed  by  ihe  muriatic  acid,  which  feized  on  the  lim« 
and  the  iron,  while  the  filex  remained  mixed  with  the  fupcr* 
abundant  carbon. 

D.  The  liquors  arihng  from  the  three  operations  were 
united,  and  then  divided  into  two  equal  portions.  From 
the  firit  we  feparated  iron,  vvhich  was  found  to  weigh  I'O^ 
grammes;  and  I  a  flu  red  mvfclf  that  it  contained  no  other 
earth  but  lime.  We  drew  from  the  fecond  8  decagrammes 
of  lime.  Tne  whole  hquor,  therefore,  contained,  according 
to  the  proportions  determined  by  Klaproih, 

Oxydofiron         -         -         2"i  grammes. 
Lime  -  -         -         i-6 

Sulphuric  acid      -         -  2'9i 

E.  It  remained  to  examine  the  portion  of  earth  left  bv  the 
acid,  and  which  was  found  mixed  with  the  fuperabundant 
carbon.  Here  the  operations  began  to  prefent  thofe  unex- 
pected phenomena,  which,  deviating  from  the  ordinary 
courfe,  inform  the  attentive  chemill  that  he  is  advancing 
towards  a  difcover)\  This  refiduum  was  firll  calcined  in  aa 
open  veflel  to  confume  the  carbon,  but  the  filex  remainei 
black:  it  weighed  165.  It  was  treated  with  pot-a{h  in  a 
crucible  of  platina,  and  gave  a  fufed  mafs  of  a  fuperb  blue 
colour.  Water  poured  over  it  aflumed  the  fame  colour". 
The  nitric  acid  made  it  entirely  difappear.  The  (ilex,  fepa- 
rated by  evaporating  to  drynefs,  weighed  no  more  than  0"85 
grammes. 

F.  It  now  became  of  importance  to  know  the  effeft  of 
different  re-agents  on  the  nitric  acid  which  had  been  poured 
over  the  mafs  fufed  in  the  crucible,  with  a  view  to  difcover 
the  fubftance  that  had  given  it  thefe  properties.  The  fol- 
lowing are  the  refults  of  thefe  trials : 

1.  With  the  prufiiat  of  pot-afh  this  liquor  gave  a  preclpi- 
tare  of  a  ycllowiili -green  colour,  which  the  addition  of 
acids,  inftead  of  converting  into  blue,  made  immediately  dif- 
appear. 

2.  With  the  gallic  acid  there  was  no  precipitate. 

^.  With  fulphurated  hydrogen  there  was  no  precipitate, 

as 
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as  might  have  been  expefted,  looking  only  for  iron  ;  but  H 
was  proper  thus  to  exclude  the  other  metalHc  fubftances, 
v.hich  are  precipitated  by  this  re-agent. 

4.  With  the  hydro-fulphure  of  amnionia   there   was  a 
beautiful  green  precipitate. 

5.  With  ammonia,  a  white  precipitate. 

6.  "With  pot-afh,  a  light  blue  precipitate. — The  two  laft 
pafled  to  yellow  in  drying. 

Comparative  experiments  were  made  at   the  fame   time 
with  a  folution  of  the  nitrat  of  iron,  and  the  refults  were 
totally  different. 

G,  That  no  doubt  might  be  left  refpe£ting  the  nature  of 
the  fubftances,  the  prefence  of  which  might  have  had  an  in- 
fluence in  thefe  refults,  fynthefis  was  called  in  to  the  aid  of 
analyfis.    Suiphurc  of  iron  was  prepared  in  a  dirtct  manner ; 
the  nitric  acid  was  poured  over  it  in  fufficient  quantity,  and 
the  liquor,  when   filtered,   was  diluted  with  abundance  of 
water,  that  the  excefs  of  the  acid  might  no  longer  precipi- 
tate the  fulphurated  hydrogen  which  was  poured  over  it.     In 
this  ftate  the  fame  re-agents  which  had  been  before  employed 
prefented  all  the  fame  phenomena.     One  might  have  fup- 
pofed  that  the  fulphat  of  iron,  (not  oxydated,)  in  the  fame 
circumftanccs,   v/ould  have  given  feme  analogous  efle6ls ; 
but  the  pruffiat  of  pot-afli  produced  only  a  white  precipitate, 
as  profeffor  Prouft  had  announced. 

H.  It  was  eafy,  after  this,  to  conclude  the  analvfis  of  the 
red  fulphat  of  lime  of  Montolier :   it  confirmed  what  I  had 
annomiced,  that  it  depended  only  on  the  oxyd  of  iron ;  and, 
befides,  determined  with  accuracy  the  quantities  of  the  con- 
ftituent  parts  as  follows  : 

Sulphuric  acid  _  -         -         _         .       ng-i 

Lime       -------       i6*o 

Oxyd  of  iron  -  -         -         -         -       2 1  '9 

Silex       -       - 8-6 

Water  carried  off  by  the  firft  calcination       -       2V^ 
Lofs       -        ^        -----         2-1 

100*0 

But 


On  the  Colouring  Principle  of  Lapis  Lazuli.  321 

Bat  the  termination  of  this  labour  opened  a  field  for  new 
refearches,  of  which  it  is  time  I  fhouid  give  an  account  alfo. 

I.  Obferving  the  blue  colour  which  the  fulphat  of  lime  of 
Montolier  had  aflumed  with  pot-afli^  the  effects  of  the  re- 
agents on  the  acid  holding  its  iron  in  folution  j  and^  above 
all,  feeing  the  green  precipitate  formed  by  the  prufliats  dif- 
appear  by  the  addition  of  acid,  C.  Deformes  recollected  that 
he  had  obf(ir\ed  fimilar  phenomena  during  fome  experiments 
which  he  undertook  laft  year  with  C.  Clouet  on  lapis  lazuli. 
This  was  already  a  ftrong  indication  that  this  ftone  con- 
tained fome  other  colouring  metallic  oxyd  than  that  of  iron. 
The  queftioa  then  was,  to  follow  the  coincidence  of  facls  in 
all  its  circumf^ances,  to  determine  the  particular  ftate  in 
which  this  metal  produces  that  beautiful  blue  cumpofiiion. 
Some  experiments  added  to  the  obfer\-ations  already  knowu 
refpcfting  the  properties  of  lapis  lazuli  will  give  an  idea  of 
this  coincidence. 

K.  Lapis  lazuli  may  be  brought  to  a  red  heat,  and  lofe  as 
much  aso'2  of  its  weight  without  any  fenfible  alteration  in  its 
colour ;  but  at  a  flronger  heat,  fuch  as  that  of  an  enameller's 
furnace,  its  colour  palTes  to  grey.  By  ftill  increafing  the  in- 
tcnfitv  of  the  heat,  it  is  reduced  to  a  brownifh  vitreous  fcoria, 
and  there  is  a  decreafe  of  from  10  to  11  hundred  parts  of  its 
weight. 

L.  When  lapis  lazuli  is  pulverifed,  one  fometimes  per- 
ceives a  fmell  fimilar  to  that  of  mulk,  and  which  argil  and 
magnefia  emit  alio  when  they  are  united  with  a  little  fulphur. 

^1.  Lapis  lazuli  is  deprived  of  its  colour  by  the  three  mi- 
neral acids,  but  more  or  lefs  fpeedily.  This  effect,  bv  the 
nitric  acid,  is  produced  almoft  inftantaneoufly  :  the  muriatic 
acid  is  the  next  in  order :  the  aftion  of  fulphuric  acid  is  the 
iloweit.  The  fame  odour  is  often  difengaged  from  it  by  thefe 
acids  as  by  trituration. 

If  the  nitric  acid  is  concentrated,  there  is  a  production  of 
nitrous  gas ;  and,  accidentally,  of  carbonic  acid  gas  when  the 
lapis  lazuli  contains  carbonat  of  lime.  The  liquor  tried  by 
prufiiats  gives  a  precipitate,  the  colour  of  which  approaches 
that  of  PrufTian  blue,  but  inclining  fenfibly  to  green,  and 
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which  is  deftroyed  by  acids.  The  hydro-fulfure  of  ammonia 
occafions  in  it  a  green  precipitate  inclining  to  black.  When 
the  nitric  acid  is  ufed  diluted  with  water,  there  is  a  difengage- 
jnent  of  a  little  fulphurated  hydrogen,  Prufliats  then  form  in 
the  liquor  only  a  bright  green  precipitate,  which  acids  caufe 
immediately  to  difappear.  With  the  hydro-fulfure  of  am- 
monia the  precipitate  is  a  beautiful  green.  If  the  lapis  lazuli 
has  been  previoufly  fubje6led_to  calcination,  diluted  nitric 
acid  difcngages  from  it  a  little  fulphureous  acid  gas. 

N.  Thefe  facts  prove,  not  only  that  the  lapis  lazuli  holds 
a  little  fulphur,  but  they  demonltrate  alfo  the  identity  of  the 
colouring  principle  of  this  ftone,  with  every  compofition  in 
vhich  earthy  fubftances  are  made  to  enter  in  combination 
with  the  fulfure  of  iron,  fince  we  have  feen  (F,  G,)  the  ful- 
phat  of  lime,  holding  iron,  carried  to  the  ftate  of  fulfure  by 
carbon,  and  the  fulfure  of  iron,  prepared  in  a  direct  manner, 
prefent  the  fame  phenomena  under  the  fame  circumftances. 

O.  Before  I  terminate  this  memoir  I  fliall  add  fome  ob- 
fervations,  which  will  be  of  utility  to  thofe  who  may  be  dif« 
pofed  to  repeat  thefe  experiments. 

The  compofition  of  every  kind  of  lapis  lazuli  is  not  elfen- 
tially  the  fame :  one  may  perceive  very  diflimStly  in  feveral 
fpecimens,  even  of  that  called  the  oriental,  fulfure  of  iron  in 
cryftals  which  have  metallic  brilliancy.  Sometimes  it  is  dif- 
feminatcd  in  fmall  particles;  and  it  is  this,  no  doubt,  which 
has  hitherto  prevented  the  moft  accurate  chemifts  from  de- 
te£ling  the  real  colouring  principle  of  this  fiibftance.  They 
have  feen  the  f;^iphur  as  an  accidental  producl:ion  foreign  to 
the  fubje(^  of  the  analyfis,  without  fufpe6ling  that  there  ex- 
ited (I  blue  fulfure  of' iron.  It  may  readily  be  conceived 
that,  in  experiments  of  this  kind,  the  greatell  care  muft  be 
taken  to  choofe  fragments  abfolutely  free  from  every  particle 
of  pyrites  or  fulfure  of  iron,  of  a  yellow  metallic  appearance. 

The  prefence  of  this  lafl  fulfure  is  not  the  only  difference 
found  between  fpecimens  of  lapis  lazuli.  Of  three  kinds  fubr 
jetted  to  examination,  or,e  contained,  with  cryftallifed  fulfure 
of  iron  aiict  blue  fulitue  of  jron,  only  fulphatof  lime  and  (ilex. 
The  fecondj  besides  thefe,  contained  barytes;  and  the  third, 

abfolutely 

i        . 
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abfolutely  free  from  all  mixture  of  pyrites,  had  in  its  com- 
pofition  argil  and  carbonat  of  lime  limilar  to  that  analyfed 
by  Mr.  Klaproth. 

The  crj'ftals  of  alum,  which  were  formed  very  fpeedily, 
as  already  mentioned,  on  a  beautiRil  plate  of  lapis  lazuli, 
leave  no  doubt  that  there  are  fome  kinds  in  which  a  little 
pot-afh  may  be  accidentally  contained.  It  will  be' proper, 
therefore,  to  fearch  for  the  colouring  principle  in  what  con- 
ftitutes  its  real  eflcnce,  without  paying  too  much  attention  to 
thefe  accidental  varieties.  We  muft  not,  however,  believe 
that  the  affinity  of  earths,  either  with  each  other,  or  with 
the  colouring  principle  itfelf,  has  any  influence  on  the  na- 
ture of  the  compound.  A  proof  of  the  contrary  here  pre- 
fented  itfelf,  in  a  fenfible  manner,  in  one  of  the  fynthetic 
operations,  Sulphat  of  lime  charged  with  iron  havins;  beea 
treated  with  charcoal-duft,  and  then  held  in  digeftion  in  the 
nitric  acid,  the  prufliat  of  pot-afli  at  firft  only  coloured  the 
liquor  green,  without  giving  a  precipitate:  the  addition  of  a 
folution  of  argil  immediately  produced  a  green  precipitate, 
which  was  taken  up  by  acids,  and,  under  all  circumftances, 
exhibited  the  fame  phenomena  as  that  obtained  from  the 
decompofition  of  lapis  lazuli. 

The  confequences  which  appear  to  me  to  refult  from  the 
fa6ts  announced  in  this  paper,  are  as  follows : 

1.  The  fulphat  of  lime  of  Montolier  is  coloured  by  a  red 
oxyd  of  iron,  which  adheres  fo  ftrongly  to  filex  as  to  refifl 
the  aftion  of  acids. 

2.  This  fulphat,  treated  with  carbonj  gives  birth  to  a  ful- 
fure  of  iron,  in  which  that  metal  is  lefs  oxydated ;  which 
being  diflblved  in  acids,  does  not  by  pruffiats  give  Pruffian 
blue,  but  a  green  precipitate,  which  acids  deflroy  inftead  of 
heightening,  and  which  retains  the  blue  colour  peculiar  to 
it  even  in  pot-afh,  and  at  that  heat  which  is  required  for  its 
fufion  in  the  dry  way. 

3.  By  operating  on  the  fulfure  of  iron  prepared  in  a  direft 
manner,  you  obtain  a  producl  which  manifefts  the  fame  pro- 
perties in  the  fame  acids,  and  by  the  fame  re-asents. 

4.  Thefe  phenomena  are  exactly  iimilar  to  thofe  exhibited 
by  lapis  lazuli  fubj'ecled  to  the  fame  operations. 

T  t  a  5.  We 


3Z4  Thdnomcna  olfcrved  In  the  A'lr-VauU 

5.  We  may  therefore  form  at  pleafure  the  blue  colouring 
principle  of  lapis  lazuli,  the  tliflference  in  the  natural  pro- 
duction necefl'arily  refulling  from  the  flow  combination  of 
this  principle  with  the  earths  and  fulphat  of  lime  alone  ex- 
cepted. 

5.  In  the  lafl  place,  the  blue  fulfure  of  iron  is  the  real'and 
fole  colouring  principle  of  all  the  varieties  of  the  lapis  lazuli, 
and  probably  of  that  mineral  alfo  known  under  the  name  of 
the  blue  ftone  of  Vorau'. 


VI.  Account  of  certain  Phi:nomena  ohferved  hi  the  Alr-Vanit 
of  the  Fnrriaces  of  the  Devon  Iron-lJ^orh*;  together  zvitb 
Jome  fra£iical  Remarks  Ofi  the  ISlanageJuent  of  Blajl-Fiir^ 
naces.  By  JMr.  Roebuck,  in  a  Letter  to  Sir  James 
Hall,  Bart.     Communicated  hj  Sir  James  HALLf. 
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HAVE  examined  ray  memorandums  concernrng  the 
obfervations  I  made  on  the  condenfed  air  in  the  air-vault 
of  the  Devon  iron-works  near  Alloa;  and,  according  to  your 
requeft,  I  now  tranfmit  you  an  account  of  them  ;  and  alfo.  of 
an  experiment  I  made,  when  a  partner  and  manager  of  thefe 
works,  in  order  to  increafe  the  produce  of  blaft-furnaces. 

The  two  blaft-fiirnaces  at  Devon  are  of  large  dimenfions, 
each  being  44  feet  high,  and  about  13  feet  wide  in  the 
bodies,  or  widefh  part,  and  are  formed  on  a  fleep  bank,  by 
two  pits  funk  in  a  very  folid  ftratum  of  coarfe-grained  free- 
ilone. 

Thefe  pits  were  afterwards  (haped  and  lined,  in  the  ufual 
manner  of  blaft-furnaces,  with  common  bricks  and  fire- 
bricks ;  and  the  hearth  was  laid  with  large  blocks  of  the 
flone  that  had  been  dug  out,  and  which  ferve  the  purpofe  of 
fire-ftones.  At  the  back  of  the  two  furnaces,  next  the  bank, 
the  air-vault  is  excavated,  and  formed  by  a  mine  drove  in 
the  folid  rock,  diflant  from  the  furnaces  about  16  feet.     The 

♦  Thefe  iron-works  are  on  the  uanks  of  the  river  Devon,  which  runs 
imo  the  Frith  of  Forth  near  Alloa.  They  are  three  miles  from  Alloa, 
. ilnd  eight  from  Stirling. 

f  From  7'ra>:fiSims  of  (he  Rojd  Society  of  Edinburgh  tVol.  V,  part  i. 
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bottom  of  the  air-vault  is  only  about  four  feet  higtier  than 
the  level  of  the  bottom  of  the  furnaces.  This  vault  has  an 
aperture  at  one  end  to  receive  the  air  from  the  blowing  ma- 
chine, and  has  two  at  the  oppofite  end,  one  of  which  re- 
ceives the  eduction-plpe,  and  the  other  is  a  door  to  give  ad- 
mittance occaiionally  into  the  vault.  As  the  rock  is  ex- 
tremely clofe  and  folid,  tlie  vault  is  drv,  except  that  a  little 
water  ouzes  verv  gentlv  from  the  fide  next  the  bank  in  fmall 
drops,  and  does  not  appear  to  exceed  an  Englifli  pint  in 
24  hours. 

Thefe  furnaces  are  provided  with  air,  or  blaft.  as  it  is  termed, 
bv  the  means  of  a  fire-eiicrine  of  the  old,  or  Xewcomen's 
conftruction.     The  diameter  of  the  fteam  cviinder  is  48|- 
inches;  and  the  fquare  area  of  its  pifton  being  about  i865!-  . 
fquare  inches,  the  power  of  this  fort  of  engine  cannot  be 
rated  at  more  than  7 lb.  to  the  fquare  inch,  amounting  in  all 
to  about  130621b.     This  power  was  employed  to  work  aa 
air-pump,  or  blowing  cviinder,  of  78  inches  diameter,  and 
about  7  feet  long.     The  number  of  fquare  inches  on   the 
pilton   of  the  air-pump  is  4778,    and  therefore  this  area, 
being  multiplied  by  2I,  will  produce  13139;  being  a  re- 
liftance  that   nearly  balances  the   above-rated   power,    and 
fliows  that  the  air,  which  v.as  expelled  from  the  air-pump, 
could  not  be  condenfed  more  in  the  ordinary'  way  ol  working 
than  with  a  compreffing  power  of  about  ^Ub.  on  each  fquare 
inch.     As  the  engine  was  not  regulated,  at  hrft,  to  make  a 
longer  ftroke  than   about  4  feet  8  inches,  only  one  furnace 
being  ufed,  the  quantity  of  air  expelled  at  each  ftroke  of  the 
machine  was   about   155   cubic  feet,    which   it  difcharged 
through   a  valve  into  the  air-vault   about    16  times   in   a 
minute.     Wlien  two  furnaces  afterwards  v.ere  blown,  the 
engine  was  regulated  to  work  much  quicker,   and  with    a 
longer  ftroke.     The  air-vault  is  72  feet  long,   14  feet  wide, 
and  13  feet  high;  and  contains  upwards  of  13,000  cubic 
feet,  or  above  8c  times  the  contents  of  the  air-pump.     The 
top,  fides,  and  bottom  of  this  vault,  where  the  leaft  fiflurc 
could  be  difcovered  in  the  beds  of  the  rock,  were  carefully 
caulked  with  oakum,  and  afterwards  plaftered,  and  then  co- 
vered ^vith  pitch  and  paper.    The  intention  of  blowing  into 
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the  vault  is  to  equallfe  the  blaft,  or  render  it  uniform,  wKicf* 
it  efl'etls  more  completely  than  any  machinery  ever  yet  con- 
trived for  the  fame  purpofe.  The  air  is  conduced  from  tlie 
vault  by  the  cdu6lion-pipe,  of  16  inches  diameter,  into  an 
iron  box  or  wind-chell,  and  from  this  it  goes  oif  to  each 
furnace  in  two  fmaller  pipes  that  terminate  in  nozzles,  or 
blow-pipes,  of  only  2^  to  |  inch  diameter  at  the  tweer  of 
the  furnace. 

When  the  furnace  was  put  in  blafl;,  after  having  been 
filled  with  cokes,  and  gently  heated  for  more  than  fix  weeks, 
the  keepers  allowed  it  to  have  but  little  blaft  at  firft,  giving 
it  a  fmall  blow-pipe  of  about  2^-  inch  diameter,  and  likewife 
letting  off  a  very  confiderable  quantity  of  air,  at  the  efcape, 
or  fafety-valve,  on  the  top  of  the  iron  wind-cheft;  as  it  is  a 
received,  though  erroneous  opinion  among  them,  that  the 
blaft  niuft  be  let  on  very  gradually  forfeveral  months.  From 
the  conftru6lion  of  this  valve  it  was  impoflible  to  afcertain 
the  exa6t  proportion  of  the  blaft  they  thus  parted  with,  but 
I  believe  it  was  very  confiderable.  The  confequence  was, 
that  the  furnace,  after  it  had  been  in  blaft  for  feveral  days, 
never  feemed  to  arrive  at  its  proper  degree  of  heat,  but  was 
always  black  and  cold  about  the  tweer  in  the  hearth,  and  ap- 
peared in  danger  of  choaking,  or  gobbing,  as  it  is  termed. 

After  various  experiments,  tried  in  vain,  by  the  keepers 
and  the  company's  engineer,  and  others,  (indeed  they  tried 
every  thing,  except  giving  the  furnace  a  greater  quantity  of 
air,  which,  as  I  afterwards  afcertained,  was  all  that  it  want- 
ed,) they  concluded  that  the  air-vault  wzs  the  caufe  of  the 
whole  mifchief ;  and,  to  confirm  their  opinion,  they  faid  they 
had  now  difcovered  that  water  %vas,  in  confiderable  quan- 
tities, driven  out  of  the  air-vault  through  the  blow-pipe, 
which  cooled  the  furnace;  and  they  infifted,  that  the  power 
of  the  enorine  was  fuch  as  to  force  water  out  of  the  folid  rock  : 
fo  that  this  method  of  equalifing  the  blaft  never  would  fuc- 
ceed.  The  other  managing  partner  was  fo  much  alarmed 
by  thefe  reprefentations,  that  he  began  to  confult  with  the 
engineer,  and  others,  about  finding  a  fubftitute  for  the  air- 
vault  at  anv  expence. 

As  the  plan  of  the  blowing  apparatus  had  been  adopted  at 
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Dv  recommenHation.  and  was  now  fo  loudly  condemned  on  ac- 
count of  the  water,  I  had  other  motives,  than  mere  interell, 
for  trying  to  become  better  acquainted  with  the  phenomena 
attending  it.  I  accordingry  determined  to  go  into  the  air- 
vault,  and  to  remain  encloied  in  the  coudeufcd  air  while  the 
engine  was  blowing  the  furnace.  It  is  an  experiment  that 
perhaps  never  was  made  before,  as  there  never  exifled  fuch 
an  opportunity.  I  could  not  perfuade  the  engineer,  or  any 
other  of  the  operative  people  about  the  work,  to  be  my  com- 
panions, as  they  imagined  that  there  was  much  danger  in 
the  experiment.  Mr.  Neil  Ryrie,  however,  one  of  the  clerks 
ot  the  Devon  company,  had  fufficient  confidence  in  my  re- 
prefentations  to  venture  himfelf  along  with  me. 

The  maciiine  had  been  ftcpped  about  two  hours  previous 
to  our  entering  the  vault,  and  we  found  a  dampnefs  and 
miftinefs  in  it,  which  difappcared  foon  after  the  door  was 
lliut  faft  upon  us,  and  the  engine  began  to  work  in  its  ufual 
manner.  After  four  or  five  flrokes  of  the  engine^  we  both 
experienced  a  fingular  fenfation  in  our  ears,  as  if  they  were 
itopped  by  the  fingers,  which  continued  as  long  as  we  re- 
mained in  the  condenfed  air.  Our  breathins:  was  not  in  the 
leaft  afFedled.  I  had  no  thermometer  with  me,  but  the  tem- 
perature of  the  air  felt  to  us  the  fame  as  that  without  the  vault. 
Sound  was  much  magnified,  as  we  ptrceived,  when  we  talked 
to  each  other,  or  ftruck  any  thing;  particularly  the  noife  of 
the  air  efcaping  at  the  blow-pipe,  or  wafte  valve,  was  very 
ioud,  and  feemed  to  return  back  to  us.  There  was  no  ap- 
pearance of  wind  to  difturb  the  flame  of  our  candles  ;  on  the 
contrary,  I  was  furprifed  to  find,  that  when  we  put  one  of 
them  into  the  cdu6lion-pipe,  which  conveys  the  wind  from 
the  vault  to  the  furnaces,  it  was  not  blown  out.  There  was 
not  the  fmalleft  appearance  of  any  drops  of  water  ifluing  out 
of  this  pipe.  The  ouzing  and  dropping  of  water  from  the 
fide  of  the  rock  next  the  bank,  feemed  the  fame  as  before  the 
condenfation  was-  made  in  the  vault.  In  fhort,  every  thing 
appeared,  in  other  refpe£ts,  the  fame  as  when  we  were  in 
the  common  atmofphere.  Having  remained  about  an  hour 
in  the  condenfed  air,  and  fatisfied  ourfelves  that  no  water, 
during  that  time,  that  we  could  in  the  leafl  difcover,  was 
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agitated  and  forced  out  of  the  rock  and  vault  by  the  power  of 
the  blad,  as  was  imagined  and  inlifted  on,  wc  gave  the  fignal 
to  llop  tlie  engine.  As  foon  as  it  ccafed  to  work,  and  the 
condenfation  abated,  and  before  the  door  of  the  vault  was 
unlcrewcd,  the  iv hole  •vaults  in  a  fezu  feconds,  became  jilhd 
with  a  t/jick  •vapour,  Jo  that  zue  could  hardly  fee  the  candles 
at  four  or  five  jar ds  dijlance.  The  door  being  iww  opened, 
the  work-people,  anxious  to  know  our  lituation,  and  what 
had  occurred,  came  into  the  vault,  and  prevented  any  further 
obfen'ations.  I  now  endeavoured  to  account  for  this  curious 
appearance  of  the  water,  which  only  fhowcd  itfelf  occafion- 
ally,  in  vcry^mall  quantities,  at  the  tweer,  and  at  a  hole  I 
ordered  to  be  made  in  the  bottom  of  the  v/md-cheft  to  collect 
it  more  accuratelv;  for  it  never  was  obferved,  but  cither  whoa 
the  engine,  after  working  flowly,  was  made  to  work  quicker, 
or,  after  having  been  flopped  for  a  few  minutes,  was  fet  to 
work  ajrain. 

I  confidered  the  vapour  which  we  had  difcovered  in  the 
vault  to  arife  from  the  moifture  of  the  fide  of  the  rock  next 
the  furnace,  which  being  expelled  bv  the  great  heat  of  the 
iumace,  and  converted  into  vapour,  was  able  to  force  its  way 
through  the  pores  of  the  rock  into  the  vault;  but  that  being 
in  a  manner  confined  within  the  rock,  by  the  prcfllire  of  the 
condenfed  air,  it  found  itfelf  at  liberty  to  come  into  the  vault 
only  when  the  condenfation  abated  confiderably,  or  was  to- 
tally removed  bv  the  going  flow,  or  flopping  of  the  engine. 
It  alfo  occurred  to  me,  ihat  the  air,  in  a  Hate  of  condenfa- 
tion, might  poflibly  be  capable  of  holding  a  greater  quantity 
of  water  in  Iblutlon,  which  might  precipitate  fuddcnly  into 
vapour  or  mift  when  the  condeniation  abated.  I  imagined, 
therefore,  that  the  very  fmall  quantities  of  water  we  at  times 
difcovered,  proceeded  from  nothing  elfe  but  this  vapour  in  its 
palfage  to  the  furnace  along  with  the  blaft,  being  condenfed 
into  water,  by  the  coolnefs  of  the  edui^ion-pipe  and  iron 
vind-chell.  The  quantity  of  water  did  not  appear  to  amount 
to  a  gallon  in  twcutv-four  hours. 

A  iew  days  after  I  had  made  this  experiment,  the  water 
ceafed  entirelv  to  make  its  appearance.,  either  at  the  tweer  or 
at  the  bob  in  the  wind-cheft  3  but  the  furnace  did  not  come 
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into  heat  for  a  Ions:  while  after,  and  indeed  not  till  the  keepers 
let  much  more  air  into  it  bv  a  larger  blow-pipe,  and  allowed 
lefs  air  to  efcape  at  the  fafctv  valve.  It  is  probable  that  the 
rock  was  now  become  perfect'v  dry  by  the  continued  heat  pf 
the  furnace. 

My  experiment  had  the  good  effecl  to  remove  all  the  pre- 
judices againft  the  plan  I  had  adooted  of  blowintr  the  fur- 
naces, and  likewife  prevented  the  other  partner  from  lavintr 
out  a  large  fiuii  of  money,  by  flopping  the  works,  and  alter- 
ing the  blowingr  machinery.  Indeed,  it  has  fince  been  ad- 
mitted, by  all  who  have  feen  it  at  work,  to  be  the  moft 
limple  and  effeolive  method  of  equalifipg  the  blaft  of  any  yet 
put  in  practice. 

This  experiment  led  me,  fome  time  afterwards,  to  apply 
a  wind-gauge  that  I  contrived,  to  afcertain  precifely  the  ftate 
of  the  condenfation  of  the  air  thrown  into  the  furnaces.     I 
found  that  a  column  of  quickfilver  was  raifcd  five  inches;  and 
fometimes,  though  feldom,  fix  inches;  and,  in  the  interval  of 
the  return  of  the  engine  to  receive  sir  into  the  air-pump,  it 
fell  onlv  half  of  an  inch.     At  this  time  only  one  furnace  was 
worked.     But  when  two  furnaces  were  in  blafl,  the  engine 
onlv  raifed  the  mercurial  e;ange  about  four  inches ;  becaufe 
the  Devon  company,  for  certain  reafons,  did  not,  while  I 
continued  a  partner,  think  proper  to  allow  the  blowing  ma- 
chinerv  to  be  completed,  by  the  putting  to  work  their  fecond 
boiler  of  twenty  feet  diameter  for  the  fire-engine,  according 
to  mv  original  defign,  which,  by  adjufting  the  machinery, 
would  have  enabled  us  to  blow  two  furnaces,  with  tv.o  boil- 
ers, with  as  much  eftbcl,  in  proportion,  as  one  furnace  with 
one  boiler.     This  inftrument  had  the  advan(ao;e  of  enablino- 
the  work-people  to  difcover  the  real  power  of  their  blaft,  and 
know  the  exaft  condition  of  the  air-valves,  and  the  gearing 
of  the  blowing  pilton;   for,  if  thefe  were  not  tight,   and  in 
order,  (although  the  engine  might,  to  appearance,  be  doing 
well,  by  making  the  'ame  number  of  difcharges  of  the  air- 
pump  as  uiual  per  m.inute,)  yet  the  wind-gauge  would  not 
rife  fo  hiah,  and  would  fliow  that  there  was  an  imperfeftion 
fomewhere,  by  reafon  of  a  quantity  of  air  efcapino;  at  the 
valves,  or  pifton^  that  could  not  fo  eafily  other  wife  be  known. 
Vol.  VI,  U  u      ^  This 
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This  contrivance  was  confidered  as  of  much  ufe,  and  wa3 
afterwards  always  quoted  in  the  company's  journal  books,  to 
(liow  the  a6lual  (late  of  the  blowing  machine,  in  comparing 
the  daily  produce  of  the  furnaces. 

I  hope  you  will  not  think  me  tedious,  xvhen  I  explain  to 
you  another  experiment,  which  appears  to  me  to  be  Ci^  con- 
fiderable  importance  to  all  manufacturers  of  caft  iron. 

I  had  rcafon  to  conje6lure,  from  my  own  obfervations  on 
.  the  eifefts  of  blowing  machinery  on  blaft-furnaccs,  as  well 
as  from  the  knowledge  I  had  acquired  from  my  father.  Dr. 
Roebuck,  and  from  my  communications  with  other  expe- 
rienced iron  mailers,  that  a  great  part  of  the  power  of  fuch 
machinery  was  mifapplied  in  general  practice  by  throwing 
air  into  furnaces  with  much  greater  velocity  than  neceflary ; 
and  that,  if  this  velocity  was,  to  a  certain  degree,  diminifhed, 
the  fame  power,  by  properly  adjulling  the  blowing  machinery, 
of  whatever  nature,  would  be  capable  of  throwing  into  the 
furnace  a  proportionally  greater  quantity  of  air.  for,  "  S'mcc 
the  quantities  of  any  Jiuid,  ijjiiing  through  the  fame  aperture, 
are  as  the  fquare  roots  of  the  prefure;'"  it  follows,  that  it 
would  require  yo7fr  times  the  preirure,  or  power,  to  expel 
double  the  quantity  of  air,  through  the  fame  aperture,  in  the 
fame  time  :  but  If  the  area  of  the  aperture  was  doubled,  then 
the  quantity  of  air  expelled  by  the  fame  power,  and  in  the 
fame  time,  would  be  increafed  In  the  ratio  of  the  fquare  root 
of  a  to  I,  though  its  velocity  would  be  diminiflicd  exaftly  in 
the  fame  proportion.  Again :  I  confidered  that  the  quantity 
and  intenfity  of  heat  produced  in  blaft-furnaccs,  and  confe- 
quently  its  effefts  in  increafing  the  produce,  might  be  only 
in  proportion  to  the  quantity  of  air  deconipofed  in  the  procefs 
of  conibuftion,  without  regard  to  its  greater  velocity  ;  that  is 
to  fay,  whether  or  not  the  fame  quantity  of  air  was  forced, 
in  the  fame  time,  into  the  furnace  through  a  fmall  pipe,  or 
throug-li  one  of  larger  dimenfions ;  for,  in  attending  to  the 
procefs  of  a  common  air-furnace  for  remelting  of  iron,  where 
there  is  a  very  large  quantity  of  air  admitted  through  the  large 
areas  between  the  bars,  it  is  w-cll  known  that  a  much  greater 
iutenfity  of  heat  is  produced  than  takes  place  in  a  blaft-fur- 
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nace,  and  yet  the  air  does  not  enter  into  the  fire  through  the 
bars  with  increafed  denfity  or  great  velocity.  I  therefore 
thought  it  probable,  that  increafing  the  quantity  of  air, 
thrown  into  the  blaft-furnace,  in  a  confiderable  degree,  al- 
though the  velocity  or  denfity  might  be  much  lefs,  would 
have  the  effeA  of  increafing  its  heat,  and  operations,  and 
produce.  And  as,  from  the  principles  above  flated,  with 
regard  to  the  machinery,  I  faw  I  could  greatly  increafe  the 
quantity  of  air  thrown  into  the  furnace,  by  enlarging  the  di- 
ameter of  the  blow-pipe,  and  regulating  the  engine  accord- 
ingly, without  being  obliged  to  employ  more  power,  I  was 
anxious  to  make  this  experiment. 

A  fyflem  of  management,  of  which  I  did  bv  no  means 
approve,'  was  adopted  by  the  other  partners  of  the  Devon 
company  foon  after  the  works  were  begim  to  be  creeled ; 
and,  in  the  profecution  of  it,  they  ordered  their  fecond  fur- 
nace to  be  put  in  blaft,  without  permitting  thofe  meafures  to 
be  taken  that  were  necefTary  to  provide  and  maintain  a  fuffi- 
cient  flock  of  materials ;  and  alfo,  without  allowino-  their 
blowing  machine  to  be  completed,  according  to  the  original 
defign,  by  the  addition  of  its  fecond  boiler.  As  might  have 
been  expe6led,  a  trial  of  feveral  months  to  carry  on  two  flxr- 
naces,  with  only  half  the  power  of  fteam  that  was  necefTary, 
and  an  inadequate  ftock  of  materials,  proving  unfuccefsful, 
the  compauv,  as  a  remedy,  inflead  of  making  up  the  above 
deficiencies,  ordered  one  of  the  furnaces  to  be  blown  out, 
and  flopped  altogether.  This  improper  meafure,  however, 
aflbrded  me  the  opportunity  of  immediately  putting  in  prac- 
tice the  pl-an  I  have  mentioned. 

When  one  of  the  furnaces  was  flopped,  the  other  conti- 
nued to  be  blown  by  a  blcw-pipe  of  2^  inches  diameter,  and 
the  produce  of  the  furnace,  for  feveral  weeks  thereafter,  was 
not  20  tons  of  iron  per  week  at  an  average.  The  engine  at 
this  time  was  making  about  ]6  flrokes  a  minute,  with  a 
itroke  of  the  air-pump,  about  4  feet  8  inches  longj  but 
when  I  altered  the  diameter  of  the  blow-pipe,  firft  to  3,  and 
immediately  after  to  3^  inches  diameter,  and  regulated  the 
working  gears  of  the  engine,  fo  as  to  make  a  ftroke  of  5  feet 
3  inches  long,  and  about  19  flrokes  in  a  minute,  on  an 
\}  \x  %  average. 
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average,  the  produce  was  immediately  increafed.  It  con- 
tinued to  be,  on  an  average  of  nine  months  immediately 
after  this  improvement,  at  the  rate  of  33  tons  of  iron  per 
week,  of  as  good  quality  as  formerly ;  for  during  this  period, 
from  the  21II  of  November  1795,  to  July  30,  1796,  this  one 
furnace  yielded  1188  tans  of  iron.  No  more  coals  were  con- 
fumed  in  working  the  bla(l-engine,  or  other  expenccs  about 
the  blowing  machine  incurred,  and  therefore  no  more  power 
was  employed  to  produce  this  great  cfl'edl.  It  is  alio  of  much 
importance  to  remark,  that  the  confumption  of  materials, 
from  which  this  large  produce  was  obtained,  was  by  no  means 
fo  great  as  formerly.  The  furnace  required  very  conliderably 
lefs  fuely  lefs  ironjionc,  and  lejs  I'lmi'Jlone^  than  were  em- 
ployed to  produce  the  fame  quantity  of  iron  by  the  foi-mer 
method  of  blowing;  and  according  to  the  ftatements  made 
6ut  by  the  company's  orders,  as  great  a  change  was  efi'ecied 
in  the  economical  part  of  the  bufinefs. 

From  the  fnccefs  of  this  experiment,  fo  well  authenticated, 
and  continued  for  fevcral  months,  I  am  led  to  be  of  opinion, 
that  all  blad-furnaces,  by  a  proper  adjultment  of  fuch  ma- 
rJiinery  as  they  are  provided  with,  might  greatly  and  advan- 
tageoufly  increafe  their  produce,  by  aliuming  this  as  a  prin- 
ciple, njiz.  **  That  with  the  given  potuer  it  is  rather  hj  a 
great  quantity  of  air  thrown  tjito  the  furnace,  ivith  a  mode- 
rate velocity,  than  hy  a  lejs  quantity  thrown  in  with  a  greater 
velocity,  that  the  greatejl  benejit  is  derived,  in  the  Jmclting  of 
ironjiones,  in  order  to  produce  pig-iron."  Howe^'cr,  it  is  by 
experiment  alone,  perhaps,  tliat  we  can  be  enabled  to  find 
out  the  exa6l  relations  of  j)ower,  velocity,  and  quantity  of 
air  requifite  to  produce  a  maximum  of  effe6l*. 

But 

*  If  Q^be  the  quantity  of  a  fiuid,  illuing  in  a  given  time  thrnuiih  an 
Aperture  of  the  diameter  D,  \'  its  velocity,  and  P  the  power  by  uli;ch  it 
is  forced  through  the  aperture ;  then  tho  arta  <  f  tliat  ;;pertiiie  being  hs 
D^,  the  quantity  of  the  fluid  nTjing  in  the  given  time  will  be  as  VD*,  or 
VD*  -  Q^ 

Again:  this  quantity  multiplitd  into  its  velrciry,  will  be  as  the  tno- 
77;^«/?/OT  of  the  fluid  expelled,  eras  the  power  by  which  it  is  expelled, 
that  is,  V^  D^  =  P,  or  VD  =  v^P. 

Here,  therefors,  if  D  is  given,  Vis  ^i^-^/P,  as  Mr- Roebuck  affirms. 

Alfo, 
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But  an  unfortunate  difagreement  among  the  partners  of 
the  Devon  company  put  it  out  of  my  po'.ver  to  make  further 
progrcfs  in  this  matter,  by  laying  me  under  the  neceffity, 
two  years  ago,  of  withdrawing  myfelf  entirely  from  the 
concern. 

In  order  to  illuftrate  what  is  faid  above,  a  ground  plan  of 
the  air-vault  and  furnaces  of  the  Devon  iron-works  is  given 
in  Plate  X.  of  which  the  explanation  follows  : 

Explanation  of  Fig.  l.  Plate  ^i. 
A  the  air-vault,  formed  by  a  mine  drove  in  the  folid  rock 
of  coarfe  grained  freeftone.  B  the  blowing  cylinder.  C  the 
pipe  that  conveys  the  air  from  the  blow^ing  cylinder  to  the 
air- vault.  D,  the  edu6lion-pipe,  that  carries  the  air  from  the 
air-vault  to  the  iron  wind-cheft.  E,  the  iron  wind-cheflr, 
(about  2^  feet  cube,)  in  which  is  inferted  a  wind-gauge,  re- 
prefented  in  Fig.  3.  FF,  the  two  blow-pipes  for  each  fur- 
nace, which  terminate  in  apertures  of  3^  inches  diameter  at 
the  tweers  of  the  furnaces.  G  G,  the  two  blaft-furnaces, 
placed  in  two  pits  funk  in  the  folid  rock.  HH,  the  timps 
of  the  furnaces,  from  whence  the  caft  iron  is  run  off  into  the 
cafting  room  LL.  O,  the  door  to  give  occafional  admittance 
into  the  air- vault.  M,  the  excavation,  in  which  is  placed  the 
blowing  machine, 

Explanation  of  Fig.  3. 
A,  the  end  of  the  wind-gauge,   (about  12  inches  long,) 
which  is  open  to  the  atmofphere,  being  half  filled  with  quick- 
filver.   B,  the  end  that  is  inferted  in  the  iron  wind-cheft,  and 
expofed  to  the  prefTure  of  the  condenfed  air  of  the  air-vault. 

Alio,  becaufe  V  =  ^,  and  alfo  V=  ^,  Q=z  Dv^P,  fo  that,  while 
D^  D 

P  remains  the  fame,   Q_^\vill  increafe  as  D  increafes,  and  V  will  diminifli 
in  the  fame  ratio. 

The  problem,  therefore,  of  thrc.ving  the  greateft  quantity  of  air  into 
the  furnace,  with  a  given  pDwer,  ftjiftly  fpeaking,  has  no  v:aximum,  but 
the  iargcll  apenure  of  which  the  engine  can  admit  muft  be  the  bell.  It 
is  probable,  however,  that  there  is  a  certain  velocity  with  which  the  air 
ought  to  enter  into  the  furnace  ;  this  will  produce  a  limitation  of  the  pro- 
blem, which,  as  Mr.  Roebuck  fuggefts,  is  not  likely  to  be  difcovered  but 
by  cxperitnent.     J.  P. 

VII.  Com- 
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VII.    Communication  from  Dr.  Blackburne  reJpeEiing 
Caloric,  Lighfj  and  Colours. 


I 


SIR,  Spring  Garden,  May  15,  iSooi 


•  T  is  now  more  than  t'velve  months  lince  I  announced 
my  intention  of  pubhfhing  feme  remarks  concerning  the  ufe 
of  the  word  heat,  and  the  conftitution  of  light.  My  avoca- 
tions have  not  allowed  me  to  fulfil  my  promife  ;  and  being 
ftill  uncertain  when  I  may  be  able  to  finifli  for  publication, 
I  fliall  be  much  obliged  to  you  to  infert  in  your  refpetSlable 
Journal  the  following  brief  refults  of  my  inveftigation  con- 
cerning light,  which  I  conceive  to  be  of  more  importance 
than  thofe  concerning  heat,  which  chiefly  relate  to  verbal 
criiicifm.  The  proofs  and  reafoning  on  which  thefe  refults 
depend,  will,  I  hope,  be  foon  fubmitted  to  the  public. 

"  I  am,  8cc. 
*'  Mr.  Tllloch.  WILLIAM  BLACKBUKNE." 

ifl,  Lii;ht  is  a  compound  refulting  from  a  peculiar  com- 
bination of  caloric  and  oxygen. 

2dly,  In  all  thofe  phenomena  which  have  given  occafion 
to  the  idea  that  light  is  identical  with,  or  a  modification  of, 
caloric,  the  manifeftation  of  the  latter  principle  is  to  be  re- 
ferred to  the  difunion  of  the  conftituting  principles  of  light. 
The  caloric,  therefore,  which  fo  frequently  refults  from  the 
application  of  light  to  various  fubftances,  ifTues  from  the  de- 
compolition  of  light  in  various  degrees. 

3dly,  The  phenomena  of  colours  are  to  be  afcribed  to  the 
different  qualities  of  light,  as  containing  caloric  and  oxvgen 
in  different  proportions.  The  different  proportions  manifeft 
themfelves  in  the  circumftances  both  of  the  decompofition 
and  the  formation  of  variouOy  coloiu'ed  light. 

4th1y,  The  feparation  of  light  by  the  prilm  is  to  be  regarded 
as  a  chemical  decompofition,  not  a  phyfical  or  mechanical 
divifion  of  light. 

5thly,  The  changes  which  take  place  in  the  colours  of 
different  fubftances,  as  of  plants  in  the  procefs  of  vegeta- 
tion^ of  metals  in  that  of  oxydation,  are  owing  to  corre- 
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rpondent  changes  which  thefc  fubfiaaccs  undergo  in  their 
chemical  a6lion  upon  light. 

6thly,  The  evanefcence,  or,  as  it  is  frequently  termed,  the 
abforption,  of  light,  is  to  be  referred  to  the  complete  refolu- 
tion  of  this  compound  into  its  conftituent  parts. 


VIII.  Memoir  on  ylzct,  and  on  the  QueJlioHj  IVhethcr  it  be  <t 
Jtmpls  or  a  compound  Body,     By  CHRISTOPHER  GlR- 
TANNER,  M.  D.  of  Gott'nigen*. 

X  HE  mod  celebrated  ch^mifts  have  long  known  the 
important  part  which  azot  performs  in  all  the  operations  of 
nature.  Lavoifier,  Fourcroy,  Berihollet,  Van  Mons,  Guy- 
ton,  Chaptal,  Vauquelin,  Pricftley,  Van  Marum,  Gocttling, 
Wiegleb,  Von  Hauch,  Paets,  Van  Trooflwyk,  Delman,  and 
feveral  others,  have  endeavoured,  with  more  or  lefs  fuccefs, 
to  ftudy  its  nature ;  and  it  is  to  their  labours  united  that  we 
are  indebted  for  a  knowledge  of  its  fuifiular  properties,  which 
are  very  different  from  thole  of  the  other  aeriform  funds 
with  whofe  bafes  we  are  acquainted. 

But  it  is  in  organifed  bodies  that  this  fingular  principle 
feems  to  perform  the  moft  dittinguifhed  part.  In  the  re- 
fearches  I  have  made  for  twelve  years,  refpcfting  the  mc- 
chanifm  of  life  in  animals  and  plants,  I  always  found  myfelf 
flopped  by  this  too  little  known  principle.  In  my  experi- 
ments I  faw  it  appear  and  difappear,  without  being  able  to 
lix  it,  or  to  explain  in  what  manner  it  had  introduced  itfclf 
into  the  body  from  which  I  extracted  it.  I  began,  therefore, 
to  fufpecl  that  azot  was  not  a  finiple  body,  but  a  compound. 
I  formed  feveral  conjeftures,  which  my  expe.-iments  proved 
to  be  falfe;  and,  defpairing  of  fuccefs,  I  had  entirely  given 
up  purfuing  this  fubjeft,  when  the  difpute  which  arofe  re- 
fpefting  the  azotic  gas  drawn  from  the  fteam  cf  water,  in- 
duced me  to  turn  my  attention  to  it  once  more.  This  dif- 
pute is  not  yet  terminated,  notwithftanding  all  that  has  been 
faid  for  and  againft  the  converfion  of  lleam  into  gas  by 

•^  From  the  Anncdes  de  Chimin,  No.  lOO.  This  is  the  memoir  ar.- 
nouneed  in  the  preceding  number  of  ths  Phiiofophical  Magazi-ic,  p.  216. 

Goettiing, 
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Goettling,  Wiegleb,  Von  Hauch,  Wcftrumb,  Achard,  Wur- 
zer,  Juch,  Van  Mons,  Pacts,  Van  Trooftwyk,  and  Deiman. 
It  appears  to  me  that  this  famous  difpute  has  a  great  re- 
femblance  to  many  others  mentioned  in  the  annals  of  our 
fcience,  and  by  which  the  moft  important  points  of  the 
theory  of  chcmiftry  have  been  fixed.  Such  was  the  difpute 
on  the  exiftence  or  non-exiftcnce  of  the  carbonic  ai-id  in 
chalk,  which  occupied  all  the  chemifts  of  Europe  for  feveral 
years  j  and  fuch  was  that  refpecling  the  exiftence  or  non- 
exiftence  of  oxygen  in  the  red  oxvd  of  mercury :  a  difpute 
in  which  I  myfelf  was  engaged,  and  abufed  by  the  German 
chemifts,  and  particularly  Gren,  who  was  exceedingly  apt 
to  become  warm  *. 

Wiegleb,  Goettling,  and  Von  Crell,  affert, 

1.  That  the  fteam  of  water,  in  pafling  through  ignited 
tubes,  is  converted  into  azotic  gas. 

2.  That  this  change  always  takes  place,  and  under  all 
circumftances,  provided  the  fteam  of  the  water  is  brought 

.  into  contaft  with  the  ignited  bodies. 

q.  That  water  is  chanced  into  azotic  gas  bv  combinins: 
itfelf  with  caloric. 

4.  That  water  is  the  ponderable  bafe  of  azotic  gas  and  of 
all  the  other  gafes. 

5.  That  confequently  the  theory  of  Lavoifier  is  falfe. 
The  Dutch  chemifts,  as  well  as  Von  Hauch,  Juch,  Van 

Mons,  &c.  maintain, 

1.  That  the  fteam  of  water,  in  pafiing  through  ignited 
tubes,  is  not  converted  into  azotic  gas  in  any  cafe  whatever. 

2.  That  the  azotic  gas  obtained,  has  not  been  a  produc- 
tion of  the  water,  but  has  arifen  from  a  part  of  the  atmo- 
fpheric  air  which  palfed  through  the  tubes. 

3.  That  confequently  the  theory  of  Lavoifier  remains  un- 
ftiaken;  and  that  the  theory  of  phlogifton,  or  that  of  water, 
being  the  bafe  of  all  the  gafes,  is  erroneous. 

Being  much  interefted  in  this  difpute,  I  followed  its 
progrefs  with  great  attention  3  but  I  was  forry  to  fee  party 

*  All  the  opinions  maintained  by  Gren  were  erroneous  ;  but  he  hpd 
the  merit  of  writing  his  Syjlematlfchti  Handbucb,  which  is  an  excellent 
compilation.   Gren  '.vas  a  gcoJ  co:npiier,  but  a  bad  reaforter. 

J  ^  fplHt 
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fpirit  introduced  into  it,  and  that  it  was  carried  on  with 
alperity  on  both  fides ;  that  the  contending  parties  difputed 
not  for  the  difcovery  of  truth,  but  for  vi6lory ;  and  that  they 
were  previoufly  determined  to  difcover  nothing  but  what 
their  particular  theory  required.  This  condiicl  prevented 
them  from  feeing  the  objetl  under  its  real  appearance :  ex- 
perimjsnts  were  muhiphed ;  each  party  denied  thofe  of  the 
cppofite  party ;  refuUs  entirely  different  were  found,  and  in- 
Itead  of  approaching,  they  receded  ftill  further  from  each 
other.  The  only  thing  which  interefted  me  in  this  difpute 
was  truth.  I  am  firmly  perfuaded  that  the  fyltem  of  Lavoi- 
fier  is  agreeable  to  nature.  Having  heard  of  an  experiment 
which  I  was  told  overturned  this  fyftem  entirelv,  I  imme- 
diately faid  :  Lei  us  repeat  and  examine  it ;  if  the  fyftem  be 
falfe,  we  ought. to  abandon  it  as  foon  as  pofiible,  and  not  to  , 
wait  till  it  abandon  us.  Let  us  not  be  attached  to  fyllems, 
but  to  truth ;  and  when  Nature  fpeaks,  let  us  liften  to  her 
voice  in  preference  to  that  of  a  Stahl  or  a  Lavoificr,  a  Def- 
cartes  or  a  Newton.  Whatever  may  be  the  refult  of  our 
experiments,  wc  fliall  profit  by  them :  as  v.e  run  the  riique 
of  lofing  nothing  but  error,  let  us  haften  to  fubjeft  ourfelves 
to  that  lofs. 

Such  was  the  manner  in  which  I  reafoned.  I  had  learned 
from  the  hii^ory  of  chemillry,  that  in  all  difputes  in  which 
two  parties  obtained  contrary  rcfults  from  fimilar  experiments 
there  was  a  mifi;ake  in  the  mode  of  exprellion,  and  that  both 
nt  bottom  were  in  the  right ;  and  I  doubted  whether  this 
might  not  be  the  cafe  in  regard  to  the  difpute  in  quefiion. 
I  propofed,  therefore,  to  refolve  the  follo"\ving  points : 

1.  Is  the  fi:eam  of  boiling  water  converted  into  a2otic  ^as 
fay  palling  through  ignited  tubes  ? 

2.  Under  what  circumfi:ances  does  this  change  take  place  ? 

3.  What  is  the  rationale  of  this  production  of  azotic  p-as  - 

4.  Are  thefe  experiments  contrary,  or  not,  to  the  fyftem  of 
Lavoifier  ? 

I  will  freely  confefs,  before  I  enter  on  this  dlfcuffion,  that 
the  manner  in  which  the  production  of  azotic  gas  had  been 
explained,  bv  making  it  pafs  from  the  external  air  thrcugh 
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the  tubes,  did  not  appear  to  me  altogether  fatlsfa(5lory.  1 
had,  indeed,  formerly  adopted  this  explanation*;  but  1  foon 
abandoned  an  opinion  To  contrary  to  every  thing  that  v's 
know  of  caloric.  I  am  really  forry  to  fee  an  opinion  fo  im- 
probable defended  by  cheniilis  of  the  firft  rank;  but  the  hif- 
tory  of  chemiftry  affords  many  inftanees  of  the  like  kind. 
Before  the  immortal  Lavoilier  had  prof.ribed  phlogifion,  the 
Stahlians  extricated  thcmfcives  from  tlieir  embarrafTment 
in  a  manner  abfolutely  fnnilar.  They  put  oxyd  of  mercury 
in  a  crucible,  Ihut  tlie  crucible  in  the  clofcft  manner  pofli- 
ble,  and  cxpofcd  it  to  a  ftrong  heat.  On  opening  it  after  it 
had  cooled,  the  mercury  was  found  fluid.  But  as  fuch  a  re- 
duction,  according  to  tlie  doclrinc  of  Staid,  coidd  not  take 
place  without  the  intervention  of  phlogiftou,  the  Stahlians 
were  afkcd  to  explain  this  p'/)enomencn  fo  contrary  to  their 
do£lrine.  Their  anfwer  was,  tliat  the  phloglfton  had  pafled 
ihroutyh  the  crucible  to  join  itfelf  to  the  mercury.  Even 
Bero-mann  and  Scheele  were  fatls'led  with  tliis  abfurd  ex- 
planation t ;  which  proves  that  the  fpirit  of  fyftem  mificad. 
the  ableft  men,  and  renders  them  ridiculous  in  the  eyes  of 
pofterity,  more  enlightened,  and  lefs  flaves  to  prejudice.  I 
fhall  fliow  that  azot  docs  not  pafs  through  the  fides  of  tubes, 
and  that  phlogifton  does  not  pafs  through  crucibles.  The 
experiments  which  Prieftley  made  to  prove  that  the  air  pafics 
throuo-h  earthen  retorts,  does  not  prove  what  he  pretended 
to  prove.  Tie  faw  the  retorts  fmoke  on  the  outfide,  but  the 
\yater,  as  he  imagines,  did  not  pafs  through :  the  exterior 
part  of  the  earthen  retort  only  attra(itcd  the  water  of  the  at- 
mofphere. 

As  I  propofe,  in  a  particular  work  on  azot,  to  give  a  detail 
of  the  numerous  experiments  I  have  made  to  afcertain  its 
nature,  I  fliall  confine  myfelf  at  prefent  to  a  general  yiew  of 
them,  as  well  as  of  the  refults  which  I  think  niyfelf  autho- 
riiVd  to  deduce  from  them.  T  think,  then,  that  I  may  fafely 
affert,  that  azotic  gas  is  obtained  : 

1 .  When  water  is  boiled  in  i\n  eafilien  retort  unglazed  in 

*   Aiifang(i^rundc  der  antlpblopjllfihen  chemie,  fccond  edition,  p.  ?9.90. 
-jr  SrbicL'  Vi«  liO  nnd  faicr,  rdiricm  of  Lf.L^nhrtrJi,  p.  41- 
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tiicinude,  and  when  the  (team  Is  made  to  pafs  through  a 
tube  of  gials  or  any  other  fubftance. 

2.  When  water  is  boiled  in  a  glafs  retort  which  contains 
argil  or  alumine,  and  the  fteam  is  made  to  pais  through  a 
tube  of  glafs  or  of  anv  otlier  fubftance. 

3.  \Micn  common  water  is  boiled  in  a  glafs  retort,  and- 
the  fteam  is  made  to  pafs  through  an  earthen  tube. 

4.  When  common  water  is  boiled  in  a  glafs  retort,  and 
the  fteam  is  made  to  pafs  through  a  glafs  tube  which  con- 
tains argil  or  alumine. 

5.  When  an  earthen  tube,  filled  with  water,  is  inclofed 
in  a  larger  one  of  glafs,  with  fand  between  them ;  and  the 
tube  of  glafs  in  another  of  iron,  with  fand  between  thcin,  in. 
the  like  manner,  and  the  whole  is  expofed  to  the  fire  '^. 

6.  When  water  is  boiled  in  a  glafs  retort  containing  lime, 
and  the  fteam  of  it  is  made  to  pafs  through  a  tube  of  glaf? 
or  of  anv  other  fubfiance. 

7.  Vriien  water  is  boiled  in  a  glafs  retort  contiunin^ 
pounded  quartz  or  filex,  and  the  fieam  is  made  to  pais 
through  a  tube  of  glafs  or  of  any  other  fubftance. 

8.  The  lirfi  experiment  will  equally  fucceed  when  the 
earthen  retort  is  covered  on  the  outjide  with  a  metallic 
glazing. 

9.  The  third  experiment  will  alfo  fucceed  when  the  earthen 
tube  is  covered  on  the  c.;///n/«'  with  a  metallic  glazing. 

10.  The  fourth  experiment  will  fucceed,  when,  iuftcad  of 
argil,  the  tube  is  filled  with  lime  or  pounded  quartz. 

Only  fteam  of  water,  but  no  azotic  gas,  is  obtained : 

1.  When  water  is  boiled  in  a  glafs  retort,  and  the  vapour 
i.-.  made  to  pafs  through  tubes  of  glafs  or  porcelain. 

2.  Wheii  water  is  boiled  in  an  earthen  retort  covered  on 
the  infide  with  a  metallic  glazing,  and  the  fteam  is  made  to 
pafs  through  tube?  of  glafs  or  porcelain. 

3.  When  water  is  boiled  in  a  glafs  retort  filled  with  pound- 
ed glafs,  and  the  fteam  is  made  to  pafs  through  tubes  of  glafs 
or  porcelain. 

'    Thic  is  ciic  of  rricftlcv's  ex]Y:r:mcnt5,  nhich  T  have  not  repeated. 
bee  !!is  Experi'Tients  and  Obli.rvations  on  ciff.-r.f.t  Kiads  of  Air.     Bir-. 
r;'.'.;jl\-i"-  1790.  Vol.  11.  j>.  4ifi. 
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Gaicral  Remarks. 

To  obtain  azotic  gas  in  the  greateft  quantity,  tlie  water 
miift  be  evaporated  very  (lowly,  and  over  a  very  gentle  fire; 
and  care  muft  be  taken  not  to  increafe  the  fire  too  much. 

In  every  experiment  of  this  kind,  without  exception,  it 
may  be  obferved,  that  when  the  lad  drop  of  water  is  evapo- 
rating the  azotic  gas  ceafes  to  be  produced,  though  the  fire 
be  continued. 

Refill  is  of  the  Expcrhncyits. 

Such  are  the  fafts  and  plain  flatement  of  the  experiments, 
independent  of  all  f\'(lem,  of  all  explanation,  and  of  all  the- 
ory.    It  thence  rcfults : 

1.  That  MelTrs.  Wiegleb  and  Goettling  were  right  in  fay- 
ing that  water  was  converted  into  azotic  gas  by  the  action  of 
fire. 

2.  That  they  were  wrono;  in  maintaining  that  this  change 
always  takes  place,  and  under  all  circumftances,  when  the 
ftcam  of  the  water  is  brought  into  contact  with  bodies 
brought  to  ignition  in  the  fire. 

3.  That  jVir.  Wiegleb  has  not  proved  what  he  alTerts,  t/f'?, 
that  the  converfion  of  water  into  gas  is  owing  to  a  mere  addi- 
tion of  caloric,  and  that  water  forms  the  bafe  of  all  the  gafes. 

4.  That  the  Dutch  chemifts  were  wrong  in  advancing 
that  the  converfion  of  water  into  azotic  gas  never  took  place 
in  any  cafe  whatever;  and  that  the  gas  obtained  arofe  from 
atmofpheric  air  which  had  pafTed  through  the  retorts  and 
the  tubes. 

5.  That  there  are  certain  circumflances  under  which  water 
IS  convirted  into  azotic  gas,  and  others  where  it  is  not;  and 
that  it  is  cafy  to  reconcile  the  oppofite  parties. 

The  change  of  water  into  azotic  gas  by  the  aftion  of  ca- 
loric and  of  earths  being  afcertained,  the  queftion  was,  to  find 
a  fohition  of  this  problem.  The  manner  in  which  I  explain 
It  IS  as  follows  : — ^I  have  obferved,  as  well  as  Ingenhouz, 
Von  Humboldt,  and  Van  Mons,  that  moifi:  earths  are  en- 
dowed wiih  the  property  of  abforbing  the  oxv^gen  of  the  at- 
mfjfpbere  at  the  common  temperature.  Befides,  I  have  ob- 
served a  circumltance^  not  mentioned  by  Von  Humboldt, 
8  that 
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that  they  abforb  o>rj.-gen  in  lefs  time,  and  in  greater  quantity, 
when  they  are  heated.  I  found,  by  other  experiments,  that 
earths  take  the  fame  oxygen  from  the  water ;  but  that,  for 
this  purpofe,  a  temperature  higher  than  that  of  the  atmo- 
fphere  is  required.  Argil,  argiUaceous  earth,  or  ahimme,  is 
that  which  takes  up  oxvgen  with  the  greatefl  aviditv,  and  at 
a  temperature  far  below  that  of  boiling  water;  lime  requires 
a  higher  temperature,  and  does  not  charge  itfe'f  fo  n}uch 
w  ith  oxygen ;  lilex,  before  it  abforbs  oxygen,  mu(t  be  brought 
to  a  ftate  of  ignition  in  the  fire,  but  afterwards  it  takes  it  up 
very  rapidly.  Baked  argil  unites  itfclf  alfo  with  oxvgen, 
but  it  requires  a  higher  temperature.*  Glazed  aro;il  does  not 
abforb  oxvgen,  the  glazing  being  made  of  metallic  glafs, 
which  has  no  a6lion  on  oxyicen. 

Ilaving  made  thefe  obfervations,  I  did  not  find  it  diiTicult 
to  explain  the  phenomena  of  the  converiion  of  water  into 
azotic  gas.  Recollecting  the  h\'pothens  which  i\I,  ]Ma\er 
had  ventured  to  ftart,  a  few  years  ago,  on  the  nature  of  azotic 
gas,  by  fuppofing  that  it  was  a  compound  of  oxvs,en  and 
hydrogen,  water  converted  into  a  gas*,  I  conceived  a  fmiilar 
idea  refpcclimr  it.  As,  ]M.  ■Nlaver  gave  his  hypothefis  merely 
as  an  idea  thrown  out  at  hazard,  and  as  he  fupported  it  with 
no  chemical  experiment  whatever,  I  propofed  to  fupplv  what 
lie  had  left  undone.  Admitting  thishypotheiis,  and  refiecl- 
ing  on  tlie  fingular  property  which  earths  have  of  abforbing 
the  oxvgen  of  water,  I  explained,  without  difnculty,  the  ex- 
periments above  mentioned.  They  are  the  refult  of  a  double 
affinity.  The  oxygen  of  tlie  water  unites  ilfelf  in  part  to  the 
eartii,  which  is  converted  into  an  earthy  oxvd  ;  the  remainder 
of  the  oxygen  in  union  with  the  hydrogen  combines  with, 
the  caloric,  and  forms  azotic  gas ;  confequentlv,  azof  is  luater 
deprived  of  a  -part  of  its  oxj-gen. 

This  alfertion  is  fuppported  by  various  experiments :  but 
I  fliall  confine  myfelf  to  a  few  only,  and  fhall  referve  the  red 
to  be  mentioned  in  a  fecond  memoir^  after  I  ha\  e  repeated 
them. 

I.  Provide  porccLain  tubes,  and  try  them  by  tranfmittin'^ 
througli  them  the  ftcam  of  boiling  water,  w  hich  will  pafs  in 

*  Grca's  Jourr.al  der  P'cyfik,  Vol.  W  p.  58:. 
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vapour  wuliout  the  Icalt  particle  of  gas  except  the  air  con*- 
tiiiacd  in  the  retort.  After  von  have  afccrtauied  in  this  man- 
ner that  the  water  is  not  changed  into  gas  in  thcfe  tubes,  to 
prevent  the  objections  of  ihofe  who  imagine  that  the  cxlernal 
air  paflcs  through  the  tubes,  fiil  one  of  them  with  filings  of 
tin  and  put  it  into  the  fire,  which  you  mult  take  care  to  keep 
up.  Then  n>ake  the  fteam  of  water  to  pafs  through  it.  In 
the  pneumatic  apparatus  vovi  v.  ill  obtain  azotic  gas  mixed 
with  o.xvsen  aa^.  The  tin  is  changed  into  an  oxyd.  This 
experhiient,  which  was  made  by  M.  \'on  Hauch,  may  be 
calilv  explained  from  mv  principles.  Tiie  tin  takes  from  the 
water  oulv  a  part  of  ilie  oxygen  it  cpntains ;  the  reft  remains 
v.\  union  with  the  hydrogen,  and  forms  azot. 

2.  By  tranfmitting  the  fteam  of  water  over  lead,  in  the 
fame  manner  as  in  the  preceding  experiment,  you  will  ob- 
tain, according  to  M.  \on  Hauch,  the  fame  refult.  At  the 
commencement  of  the  operation  the  oxyd  of  the  lead  pafTes 
under  the  bell  with  the  gas  and  the  fieam  of  the  water,  and 
the  metal  then  appears  under  the  I'orm  of  a  very  line  powder. 
The  azotic  gas  obtained  is  in  proportion  to  the  oxygen  gas 
alaioft  as  64  to  ^^6. 

^.  By  tranfnntiingr,  in  the  fame  manner,  the  fteam  of 
water  through  a  tube  fdled  with  antimony,  you  obtain  a 
mixture  of  azotic  gas  and  oxvgen  gas.  There  will  be  89  parts 
of  the  former,  and  1 1  of  the  latter. 

4.  A  porcelain  tube  was  filled  with  black  oxyd  of  man- 
gauefe,  and  the  tube  expofed  to  a  very  itrong  heat  for  more 
than  two  hours,  until  the  oxyd  had  entirely  ceafed  to  furnilh 
Dxveen  gas.  The  fteam  of  water  was  then  n^ade  to  pafs  over 
this  oxyd  deprived  of  the  greater  part  of  Its  oxygen.  At  firft, 
oxvjxen  eas  pretty  pure  was  obtained,  and  then  azotic  gas. 
This  experiment  of  M.  \"on  Hauch  is  very  infiruclivc.  The 
mandanefe  evidently  abforbed,  firft  the  hydrogen,  and  then 
a  part  of  the  oxygen  of  the  water. 

fj.  The  l"team  of  water  was  made  to  pafs  through  the  fame 
tube,  tilled  with  the  fame  manganefe  which  had  fcrved  for 
the  fourth  experiment.  Azotic  gas  wao  o'.itained  ;  and  the 
iire  being  continued  for  three  hours,  the  difcngagcment  of 
*':.■    cizoilc  gr.s  CQiitinued  as  long  as  tite  fteam  of  the  water 

was 
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was  made  lo  pals.  When  no  more  fteam  was  tranfmitted, 
the  dlfengagement  of  the  azot  ceafcd  ;  but  it  recommenced 
as  looii  as  the  vvater  was  again  boiled,  and  new  (team  began 
to  pafs  over  the  manganefe.  This  experiment  was  rcjx'ated 
fix  days  fuceeflivelv,  each  day  for  t4iree  hours,  and  always 
with  the  fame  fucccfs.  When  the  operation  was  ended,  the  . 
manganefe  was  found  cemented  to  the  porcelain  tube  in  fuck 
a  manner  that  it  could  not  be  feparatcd. 

6.  Dr.  Pearfon  analyfing  water  by  an  eleclric  fpark,  al- 
ways obtained  azotic  gas,  befidcs  the  two  gafes  of  which 
water  is  compofed. 

7.  The  fame  gentleman  burning,  in  a  tube  hermetically 
fealed,  a  mixture  of  oxvgen  and  hvdro^en  gas  by  means  of 
an  electric  fpark,  obtained  water  and  azotic  gas, 

8.~Dr.  Prieftley  obferved,  that  oxygen  gas  which  had  re- 
mained in  conta6t  for  fome  time  wiih  tlie  pureil  difiilled 
water  was  in  part  changed  into  azotic  gas.  1  have  proved 
this  obfervation,  and  I  found  0.1  of  azotic  gas  in  the  oxygen 
yas. 

9.  A  mixture  of  hydrogen  gas  and  nitrous  gas,  which  re- 
mains for  fome  lime  in  contact  with  water,  no  longer  burns, 
and  is  found  changed  into  atmofpheric  air;  which  I  explain 
by  fuppofing  that  the  hydrogen  combines  itfelf  with  a  part 
of  the  oxygen  of  the  nitrous  gas,  or  of  the  water,  and  is  eon-» 
verted  into  azotic  gas.  This  experiment,  which  was  made 
by  Mr.  Link,  with  me  did  not  fucceed. 

JO.  Dr.  PrislHey  found  that  hydrogen  gas,  which  he  had 
kept  for  a  long  time  in  contact  with  water,  wa^;  entirely 
changed  into  azotic  gas  ■".  This  experiment  doe-'  not  al- 
ways fucceed.  It  fucceeded  four  times  with  Prieftlev.  It 
is,  no  doubt,  necefTarv  that  the  water  fliould  contain  oxvcren. 

11.  In  burning  a  mixture  of  eleven  cubic  inches  of  hy- 
<^rogen  gas  and  one  inch  of  oxygen  gas.  azotic  gas  Is  ob- 
tained. This  experiment  was  made  by  INJ.  Ye! in,  but  with 
nie  did  not  "fucceed. 

12.  When  the  fteam  of  water  is  made  to  pafs  throuel;  a 
gun-barrel  which  has  been  before  employed  feveral  times  for 
the  fame  kind  of  experiment*,  and  has  been  entirely  oxvdated 

*  Sts  Piii-fTiey's  wo.k  b.fjre  q'loto'j,  Vol.  I.  p.  2;o. 
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in  the  Infide,  po  hydrogen  gas  is  obtained,  but  azotic  gas, 
as  the   iron  is  no  longer  able  to  take  up  any  of  the  oxygen 
prefented   to   it  by   the  water.     This  is  an  cxperinlcnt  of 
M.  Yclin,  and  was  confirmed  to  nie  by  M.  Mayer. 

13.  An  experiment  made  by  Mr.  Lampadius  appears  to 
me  lo  prove,  in  a  very  fatisfaclory  manner,  the  prei'ence  of 
oxvgcn  in  azotic  gas.  He  fufed  arfenic  in  the  purefi:  azotic 
gas  prepared  by  the  combuftion  of  phofphorus.  The  metal 
was  fu!)limatcd,  and  at  the  end  pf  the  experiment  it  was 
fdund  that  it  had  been  in  part  concerted  into  oxyd  of  arrenrc. 

14.  Tn  the  oombuflion  of  two  gafcs  to  produce  water, 
when  the  quantity  of  hydrogen  is  too  great,  nitric  acid  is 
obtained. 

15.  The  following  experiment,  dcfcribcd  by  Schecle,  ap- 
])cars  to  me  a  new  proof  that  azot  is  nothing  but  oxydatcJ 
hvdroixen.  The  following  are  the  words  of  this  celebrated 
chcmilt  *: — "  I  lilled  a  bladder  with  air  obtained  from  iron 
filings  dillblved  in  the  vitriolic  acid,  and  inhaled  this  air. 
Having  infpircd  it  twenty  times,  I  found  myfclf  obliged  to 
defifl;.  Having  recovered  a  little,  I  cxfpired,  as  far  as  pollible^ 
all  the  air  contained  in  my  lungs,  and  then  again  refpired 
the  inflammable  air.  After  ten  infpirations  I  could  infpire 
no  more.  The  air,  on  being  examined,  was  no  longer  in- 
fiammablc ;  but,  however,  did  not  render  turbid  lime  water. 
In  a  word,  it  was  corrupted  air,  (azotic  gas). "  It  may  be 
perceived  that  in  this  experiment  the  pure  hydrogen  gas 
combirled  itfelf  in  the  lungs  with  the  oxygen  gas,  which 
remained  after  the  preceding  infpirations  oi  atmoipiieric  air^ 
$iiid  formed  there  azotic  gas. 

16.  For  another  experiment,  which  appears  to  me  to  cor-, 
ioborate  mv  opinion  refpefting  the  nature  of  azotic  gaSj  we 
fere  indebted  to  iNlr.  Henry,  of  Mancheftcr.  It  was  repeated 
by  him  feveral  times,  and  always  with  the  fame  fuecefsf. 
His  explanation  of  this  plicnometion,  which  is  very  different 
from  mine,  becaufe  he  believes  azot  to  be  a  fimplc  body, 
may  be  found  in  the  work  belov/  quoted.  His  cxpcrinient 
is  as  follows  : — In  a  heal  tube  of  glafs  he  mixed,  in  a  i:i;;r- 

*  Fon  l.yfi  tind  fcuer,  p.  136. 
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curia!  pneumatic  apparatus,  94*5  meafures  of  carbonated  hy- 
drogen gas,  and  I07"5  ^'^eafures  of  very  pure  oxygen  gas  (ob- 
tained from  the  oxvgenated  muriat  of  potafh).  This  mixture, 
forming  202  meafures,  was  reduced,  by  an  electric  explofioii 
made  to  pafs  through  it,  to  128*5  meafures,  and  then,  by 
lime-water,  to  54*0 :  a  folution  of  the  fulphat  of  potafli 
diminilhed  the  remainder  to  23  meafures.  In  this  experi- 
ment, therefore,  23  meafures  of  azotic  gas  were  produced  by 
an  ele6lric  explofion,  the  oxygen  uniting  itfelf  to  the  hy- 
drogen. 

17.  Of  all  the  known  bodies,  zinc,  If  I  am  not  mlftaken, 
is  that  which  unites  eafieft  with  oxygen ;  it  takes  it  from  al- 
moft  all  other  bodies,  and  this  renders  it  exceedingly  proper 
for  enabling  us  to  dlfcover  the  fmalleft  quantities  of  oxygen. 
It  was  by  means  of  zinc  in  particular  that  I  was  able  to  fe- 
parate  the  oxygen  of  the  muriatic  acid  from  its  bafe  :  I  em- 
ployed it  alfo  to  make  thelatcft  analyfis  of  ammonia.  If  filings 
of  zinc  be  mixed  in  a  retort  with  concentrated  liquid  am^ 
monia,  the  retort  being  made  to  communicate  with  a  pneu- 
matic apparatus;  and  if  it  be  kept  in  digeftion  for  feveral 
days,  taking  care  not  to  increafe  the  fire  too  much,  the  am- 
monia will  be  decompofed.  In  the  retort  you  will  obtairi 
oxyd  of  zinc,  and  under  the  pneumatic  apparatus  hydrogeri 
gas  in  confiderable  quantity,  mixed  with  a  fmall  portion  of 
ammoniacal  gas  and  azotic  gas  not  decompofed.  It  is  eafy 
to  prove  that  it  is  not  the  water  with  which  the  ammonia 
has  been  diluted  that  could  furnifli  the  hydrogen  gas  ob- 
tained, becaufe  the  hydrogen  is  obtained  in  too  large  quan- 
tity, and  the  azot  in  too  fmall,  to  leave  any  doubt  in  regard 
to  the  decompofition  of  the  latter. 

Such  are  the  experiments  from  which  we  may,  I  think, 
conclude  that  azot  is  a  compound  of  hydrogen  and  oxvgen. 
In  a  fecond  memoir  I  fhall  make  known  feveral  other  expe- 
riments no  lefs  decifive,  but  which  require  to  be  repeated  be- 
fore thev  can  be  fubmitted  to  the  examination  of  the  able 
and  accurate  chemifts  to  whom  this  paper  is  addrefTed.  Azot, 
^hen,  if  I  am  not  miftakcn,  being  a  body  compounded  of  hy- 
drogen and  oxygen,  it  thence  follows,  that  the  atmofphere  is 
.    Vol.  VL  Yy  not. 
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not,  as  hitherto  believed,  a  mixture  of  ox)'gen  gas  and  azotlo 
gas,  but  rather  a  mixture  of  oxygen  gas  and  hydrogen,  and, 
if  I  may  be  allowed  the  expreffion,  water  in  the  form  of  gas. 
When  by  chemical  experiments,  which  very  improperly  have 
been  called  eudiometric,  the  oxygen  is  feparated  from  the  hy- 
drogen, this  reparation  never  can  be  effe6led  entirely  or  com- 
pletely:  a  part  of  the  oxygen  remains  united  to  the  hydrogen, 
and  forms  that  chemical  combination  which  we  call  azot,  and 
which  we  obtain  by  the  above  experiments.  Oxygen,  fo  in- 
difpenfably  neceflary  for  funporting  the  life  of  organifed  be- 
ings, is,  by  its  combination  with  hydrogen,  converted  into 
azot,  which  not  only  is  unfit  for  maintaining  life,  but  is  a 
real  poilon,  on  account  of  the  affinity  it  has  for  oxvgen,  and 
the  avidity  with  which  it  takes  it  from  organifed  bodies. 

Oxygen  has  fo  great  an  affinity  for  hydrogen,  when  both 
are  found  mixed  in  the  atmofphere,  that  it  is  very  difficult  to 
feparate  them  entirely  :  for  this  reafon,  the  analylis  of  azot 
has  been  attended  with  great  trouble.  When  charcoal,  ful- 
phur,  a  taper,  and  metals,  ceafe  to  burn  in  atmofpheric  aic, 
and  when  animals  expire  in  it,  it  ftlll  contains  a  pretty  large 
portion  of  oxygen.  Phofphorus  burns  in  it  exceedingly  well^ 
and  for  a  very  long  time;  and  even  when  phofphorus  ceafes 
to  burn  there  always  remains  a  fmall  quantity  of  oxygen 
united  to  the  hydrogen ;  that  is  to  fay,  there  dill  remains 
azot.  Atmofpheric  air,  however,  as  I  have  feveral  times  ob- 
ferved,  may  be  deprived  of  almoft:  all  its  oxvgen,  and  the 
analyfis  of  it  may  be  rendered  almoft  complete,  by  heating 
phofphorus  in  it  for  fome  time.  Phofphorated  hydrogen  gas 
will  then  be  obtained  by  the  converfion  of  a  part  of  the  azot 
into  hydrogen. 

It  refults  from  thefe  experiments,  that  eudiometr}',  fuch  as 
it  exills  at  prefent,  is  founded  on  erroneous  principles.  The 
azot  obtained  by  thefe  experiments  being  always  a  produ6l 
of  the  operation,  and  not  having  previoiifly  exifted  under  the 
form  of  azot  in  the  air  fubjefted  to  examination.  Von  Hum- 
boldt, who  is  fond  of  drawing  general  conclufions  from  indi- 
vidual facts,  feems  to  have  been  deceived  when  he  aflerts, 
^|iat  earths  might  be  employed  to  determine  the  quantity  of 
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Azot  contained  in  atmofpheric  air.  Earths  do  not  indicate 
the  azot  contained  in  atmofpheric  air;  they  convert  that  air 
into  azot. 

Cultivated  earth  being  in  contact  with  the  atmofphere 
abforbs  its  oxygen  and  forms  azot.  In  the  polar  regions^ 
and  on  the  fummits  of  the  Alps,  where  the  earth  is  always 
covered  with  fnow,  the  atmofpheric  air  contains  a  greater 
quantity  of  oxvgen  than  in  the  fouthern  countries  or  in  the 
plains,  as  the  fnow  prevents  the  air  from  coming  in  conta6t 
with  the  earth. 

Since  the  cortftituent  parts  of  azot  are  now  known,  we 
might  write  a  new  theorv  of  the  art  of  making  faltpetre. 
The  Annales  de  Chim'e  *  contain  fome  very  valuable  ob- 
fervations  on  this  fubjecl ;  for  example,  the  following : — 
*^  The  earth  taken  up  from  deep  fubterraneous  places  well 
fecured  from  the  light,  fuch  as  cellars,  requires  only  to  be 
expofed  to  the  air  a  few  days  to  produce  abundance  df  falt- 
petre. It  is  worthy  of  obfervaticn,  that  fuch  earth  does  not 
furnifli  an  atom  of  nitrat  when  taken  from  the  damp  and 
obfcure  places  where  it  was  formed,  and  that  it  is  only  by 
the  combination  or  combuftion  of  the  azot  of  the  earth  by 
the  oxygen  of  the  atmofphere  that  this  fait  is  produced.'* 
The  explanation  given  of  this  interefting  phenomenon  in  the 
fame  work  f,  is  a  proof  how  far  we  were  from  the  truth  be- 
fore the  nature  of  azot  was  better  known. 

As  lime  abforbs  oxygen  with  avidity,  we  fee  the  reafon  of 
the  iufalubrity  of  apartments  the  walls  of  which  have  been 
recently  whitened. 

The  following  bodies  are  combinations  of  hydrogen  with 
oxygen  in  different  proportions :  azot,  the  gafeous  oxyd  of 
azot,  nitrous  gas,  the  nitrous  acid,  the  nitric  acid,  the  mu- 
riatic acid,  the  oxygenated  muriatic  acid,  the  nitro-muriatic 
acid,  water,  atmofpheric  air,  ammonia.  I  hope  to  be  able 
foon  to  prove  that  to  this  lift  we  ought  to  add  potafh,  foda, 
and  fulphur.  Phofphorus  appears  to  me  to  be  hydrogen  in 
Ihe  pureft  ftate  with  which  we  are  acquainted  with  it;  but 
this  I  am  far  from  being  able  to  prove.  In  regard  to  the 
*  Vol.  XX.  p.  315-  t  Page  314. 

Y  y  a  analyfis 
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analyfis  of  fixed  alkalies,  it  has  been  effefted  completely* 
As  I  do  not  intend  to  enlarge  on  this  fubject  in  the  prefent 
memoir,  I  fliall  only  mention  one  of  thofe  experiments 
which  are  conclufive.  When  alkali  is  fufed  with  lilex  for 
the  purpofe  of  making  glafs,  you  analyfe  the  alkali.  The 
hydrogen  efcapes  under  the  form  of  a  gas,  and  the  oxygen 
combines  itfelf  with  the  filcx,  glafs  being  nothing  elfe  but 
an  oxyd  of  filcx.  Too  much  oxygen,  however,  mufl:  not 
enter  into  the  compofition,  as  it  would  render  it  lefs  tranfpa- 
rent :  this  is  the  reafon  why  glafs-makers  add  fubftances 
greedy  of  oxygen,  as  manganefe. 

Having  communicated  to  M.  Mayer  the  refult  of  my  ex- 
periments, by  which  I  fo  evidently  confirmed  an  idea  thrown 
out  by  him  at  hazard,  and  of  which  he  has  the  merit  of 
beinc;  the  author,  this  learned  philofopher  fent  me  a  fliort 
memoir,  of  which  the  following  is  an  extraft : — *^  I  am  in- 
clined to  believe,"  fays  he,  "  with  Mr.  De  Luc,  that  the 
evaporation  of  water,  fuch  as  effe<3:ed  by  nature  on  a  large 
fcale,  is  a  real  converfion  of  water  into  air.  It  is  indeed  true, 
that  we  have  never  yet  been  able  in  our  laboratories  to  convert 
water  into  air  by  evaporation ;  but  the  reafon  of  this  is,  that 
we  are  unacquainted  with  the  part  which  both  light  and 
eleftricity  perform  in  evaporation  in  general.  It  appears  to 
me  probable,  however,  that  the  ponderable  parts  of  atmo- 
fpheric  air,  that  is  to  fay,  oxygen  and  azot,  have  no  other 
fource  than  from  the  water  with  which  the  furface  of  our 
globe  is  covered.  The  very  fmall  quantity  of  oxygen  gas 
which  vegetables  exhale  by  the  influence  of  the  folar  light, 
is  far  from  being  able  to  make  good  the  enormous  confump- 
tion  of  oxygen  which  daily  takes  place  in  our  atmofphere  f& 
many  different  ways:  but  by  fuppofing,  according  to  this  the- 
ory, that  loo  grains  of  water  are  converted  by  the  tecret  procefs 
of  nature  into  lOO  grains  of  atmofpheric  air,  that  is  to  fav,  into 
a  chemical  mixture  of  oxygen  and  hydrogen,  we  may  find,  by 
a  very  fimple  calculation,  in  what  proportion  the  oxygen  and 
hydrogen  combine  to  form  the  azot  which  we  find  in  the  at- 
mofphere. We  mufl,  however,  keep  in  view,  that  what  we 
call  azot  is  not  always  of  the  fame  nature,  and  that  there  is 

confiderable- 
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tonfiderable  variation  in  the  proportions  of  its  cdnflituent 
principles  *. 

*'  I  ihall  call  the  water  W,  the  oxygen  O,  the  hydrogen  H, 
the  ponderable  part  of  atmofpheric  air  L,  and  the  ponderable 
part  of  azotic  gas  S. 

Then  100  W  =  85  O  +  15  H. 

'*  But  a  cubic  inch  of  atmofpheric  air  is  a  mixture  of 
~  cubic  inch  of  oxygen  gas  and  ^  cubic  inches  of  azotic  gas  5 
therefore^ 

*'  One  inch  of  atmofpheric  air  weighs  o"45  grains,  one  of 
oxygen  gas  0*5 1  grams,  and  one  of  azotic  gas  0*44  graiu> ; 
coiifequenily, 

0-46  L  =  2_li  O  +  I:  0-44  S. 
1-84  L  =  0-51  O  +  1*33  S. 
184L  =  51  O  +  132  S. 
100  L  =  27-'8  O  4-  72-2  S. 
**  Azotic  gas  being  a  compound  of  oxygen  and  hydrogen, 
S  =  ;ir  O  +  y  \i;  therefore, 
100  L  =  (27-8  4-  72-2  .r)  O  4-  72'2jv  H. 
*'  But  nature  converts  100  grains  of  water  into  100  grains 
of  atmofpheric  air  j  confequently, 

100  W  =  100  L;  then, 
27-8  4-  72-2  X  =  85 
72-27  =  15 
*'  Therefore  x  =  0*79,  and  y  =  0*2 1  nearly. 

S  =  079  O  +  0-2I  H,  or  ICO  S  =  79  O  +  rzi  H. 
*'  That  is  to  fay,  100  grains  of  azotic  gas  are  compofed 
of  79  grains  of  oxygen  and  21  grains  of  hydrogen." 

Having  applied  this  ingenious  mode  of  calculation,  em- 
ployed by  M.  Mayer,  to  the  other  oxyds  of  bydrogen,  I  had 
the  following  refult  :^ 

If  N  be  the  nitric  acitl,  we  know  by  experiment  that 
100  N  =  79'5  O  4-  20*5  S. 

♦  This  is  a  very  important  point,  to  which  M-  Maver  has  dirtdcd  our 
attention.  It  will  be  neceffary  to  make  a  great  number  of  very  accurate 
experiments  to  determine  the  different  degrees  of  the  oxydation  of  hydro- 
gen, and  to  diftinguiflx  the  dilTerent  gale,  hitherto  comprehended  under 
the  general  na^Tie  oi  awtic  gMi. 

Now> 
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Now,  inftead  of  S  let  us  fubftitvite  its  value  found  by  the 
preceding  calculation,  and  we  fliall  have 
loo  N  =  79-5  O  +  20*5  (079  O  +  0-21  H)    =  957  O 
+  4'3  H  nearly. 

100  Grains  of  nitric  acid  contain,  therefore,  nearly  96 
grains  of  oxvgen  and  4  grains  of  hydrogen. 

The  fame  mode  of  calculation  gave  me  alfo  the  following 
refults : 

100  Parts  of  ammonia  =  6372  oxygen  +  36-28  hyd. 

TOO  Paris  azot  =  79*0  oxvgen  +  2i'0  hydrogen. 

100  Parts  of  atmofpheric  air  =  84-67  oxyg.  +  15'33  hyd 

100  Parts  of  water  =  85*66  oxygen  +  14*34  hydrogen. 

100  Parts  of  the  gafeous  oxyd  of  azot  =  8677  oxygen  + 
13*23  hydrogen. 

100  Parts  of  nitrous  gas  =  93*28  oxygen  +  6*72  hyd. 

100  Parts  of  the  nitrous  acid  =  94*33  oxyg.  +  5*67  hyd. 

100  Parts  of  the  nitric  acid  =  95*70  oxyg.  +  4*30  hyd. 

May  not  oxvgen  and  hydrogen  be  the  two  elements  of 
which  all  bodies  in  nature  are  compofed  ?  To  me  this  feem? 
not  at  all  improbable.  It  feems  probable,  alfo,  that  the  hea- 
vier a  body,  the  more  it  contains  oxvgen  in  a  concentrated 
ftate,  and  deprived  of  caloric;  and  that,  on  the  other  hand^ 
the  more  a  body  contains  hydrogen,  the  lighter  it  ought  to 
be.  But  thcfe  are  nierelv  hypothefes,  which  muft  be  con- 
firmed or  refuted  by  future  experiments. 

It  is  feldom  as  fimple  bodies,  but  rather  as  compounds  in 
different  proportions,  that  the  two  conftituent  principles  of  azot 
enter  into  the  combination  of  bodies.  Carbon  or  the  oxyd  of 
the  diamond  is  found  in  many  bodies,  and  the  diamond  in 
none  with  which  we  are  acquainted.  We  obtain  carbon  in 
our  chemical  decompofitions,  and  not  diamond.  We  do  not 
even  know  the  diamond  or  diamontic  (adamantine)  acid, 
though  we  know  very  well  the  carbonic  acid.  No  chemift 
will  think  of  faying  that  we  exhale  diamond  in  refpiration, 
but  carbon.  The  diamond,  perhaps,  is  not  even  a  fimple 
body ;  in  all  probability  it  contains  flill  oxygen  ;  for  all  tranf- 
parent  bodies,  if  I  am  not  miftaken,  contain  more  or  lefs  of 
it.  Thus,  azot  as  well  as  carbon  enters  into  feveral  combina- 
tions as  azot,  as  a  double  principle^  which  gives  bodies  very 

different 
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different  properties  from  thofe  thev  would  have  were  they 
combined  with  the  two  fimple  principles  of  which  azot  is 
compofed.  Azot,  as  a  conftituent  principle  of  bodies,  is  not 
hydrogen  and  oxvgen,  but  azot ;  in  the  fame  manner  as  foap 
is  not  oil  and  alkali,  but  foap.  Of  this  obfervation  we  ought 
never  to  lofe  fight. 

In  feveral  experiments  I  have  obferved  that  fulphur  often 
exhibits  a  yellow  or  yellowifh  orange  colour.  We  fhall  fei- 
dom  be  deceived  if  we  fufpeft  the  exigence  of  fulphur  in  all 
■^odies  which  exhibit  that  colour.  Bodies  which  contain 
carbon  are  black,  brown,  or  violet.  Azot  announces  itfelf 
by  a  green  colour :  ftunted  plants,  which  vegetate  (heltered 
from  the  air  and  light,  are  white,  and  contain  very  little  azot : 
if  expofed  to  thefe  two  agents  for  fome  days,  they  aflunie  a 
green  colour,  and  the  proportion  of  azot  in  their  compofition 
is  much  more  confiderable.  When  nitrat  of  potafli  is  fufed 
in  a  glafs  retort,  and  the  oxygen  gas  is  difengaged  from  it,  one 
may  obferve  at  the  end  of  the  operation,  when  the  azot  isi 
formed,  that  is  to  fay,  when  the  oxvgen  has  a  greater  affinity 
to  the  hydrogen  than  to  the  caloric,  that  the  green  colour 
appears,  and  the  difengagement  of  oxvgen  gas  ceafes  entirely. 

But  what  requires  the  attention  of  all  philofophers  is,  that 
when  water  is  expofed  to  the  fun  the  light  decompofes  it, 
and  difengages  the  oxygen  in  a  large  quantity.  The  hydrogen 
then  retains  the  laft  portions  of  the  oxygen ;  azot  is  formed, 
and  announces  itfelf  by  its  green  colour;  the  water  is  more 
and  more  decompofed ;  more  of  the  oxygen  (which  I  have 
demonllrated  to  be  the  principle  of  life  and  irritability  in  or- 
ganifed  nature)  becomes  fixed ;  and  this  azot,  produced  from 
water  by  means  of  the  fun,  is  an  organifed  body,  the  coji- 
ferva  fonthialis ',  a  plant  vi'hich  lives,  expands,  and  perpe- 
tuates its  fpecies.  Thefe  are  the  boundaries  at  which  the 
philofopher  ought  to  flop ;  it  is  here  that  he  ought  to  admire 
and  refpe6l  the  fecrets  of  Nature,  without  knowing  whether 
he  will  (ever  be  allowed  to  penetrate  the  veil  by  which  they 
are  hid.  What  is  certain,  and  what  I  have  alTured  myfelf  of 
by  a  great  number  of  experiments,  with  which  I  have  been 
occupied  every  fummer  for  more  than  twelve  years,  is,  that 
|he  influence  of  the  folar  light  is  abfolutely  neceffary  for  this 

5  converfion 
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converfton  of  water  \nio  2.  \)\siai  or  organ'tfed  az.ot.  No  de- 
gree of  heat  ran  fiipplv  its  place;  and  this  fingle  experiment 
might  be  fufficient  to  convince  ever\^  unprejudiced  reafoner, 
that  lieat  and  light  are  two  fubftances  entirely  different.  I 
am  furprifed  that  this  green  matter  of  Pricftlev,  xh\&  fonti- 
nalh,  fhould  not  have  been  more  attended  to  bv  chemifls. 
It  is  the  nioft  wonderful  fubftance  exifting;  the  moft  fingular 
bodv  in  nature.  Nothing  can  be  more  abfurd  than  what 
has  been  advanced  bv  Pri^ftlev.  To  reafon  as  he  does,  is  to 
reafon  like  a  child.  Thig  celebrated  man,  whofe  name  will 
live  as  long  as  the  fciences  are  cultivated,  has  made  moft 
important  difcoveries.  I  admire  his  fagacitv,  but  I  am  forry 
to  fee  in  all  his  works  that  he  is  rather  an  experimenter  than 
a  philofophcr.  While  he  difplays  to  us  with  one  hand  the 
aflonifliing  fecrets  of  Nature,  he  keeps  the  other  always  ready 
to  clofe  our  eves,  left  we  (liould  lliow  a  defire  of  penetrating 
further  than  he  choofes  us  to  extend  our  view.  He  has  given 
us  a  Ilriking  inftance  of  his  unwillingnefs  to  allow  us  to  fee 
the  wonders  of  Nature,  except  through  his  facerdotal  glafs, 
in  the  difpute  which  he  had  with  Dr.  Ingenhouz  rcfpefting 
the  green  matter  in  (|ueftion.  Ingenhouz,  an  enlightened 
naturaliftj  having  defcribed  a  great  number  of  experiments 
refpe6ting  this  fingular  fubllance,  which  are  worthy  the  at- 
tention of  every  thinking  being,  adds:  *^  The  water  itfclf,  or 
fome  fubftance  in  the  water,  is,  in  my  opinion,  conAcrtcd 
into  this  kind  of  vegetation.  It  is  a  real  tranfmntation,  which 
may  appear  incomprehenfible  to  the  philofopher,  but  which, 
at  bottom,  is  not  more  extraordinary  than  the  change  of  grafs 
and  other  veoetablcs  into  (rreafe  in  the  bodies  of  graminivo- 
rous  animals,  and  the  change  of  the  aqueous  juice  of  the 
olive  into  oil." 

Water  is  changed  Into  a  plant :  fuch  is  the  faft.  There 
Ingenhouz  flops.  He  fays,  I  have  no  comprehenfion  of  the 
caufe.  This  is  the  language  of  a  philofopher.  Prieftley,  on 
the  other  hand,  is  fcandalifed  at  this  language;  and  he  afks 
Dr.  Ingenhouz,  if  he  is  not  athamed  to  attempt  to  revive  the 
long  ago  refuted  doftrine  of  fpontaneous  generation  *.     He 

fpeaks 

*  PrieRley  fays  that  the  theory  of  fpontaneous  generation  is  a  doftrine 

long 
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Speaks  to  him  almoft  in  the  fame  manner  as  the  inquifitor  to 
Galileo  when  he  endeavoured  to  prove  to  that  immortal  mail 
that  the  fun  moved  round  the  earth.  Prieftley  then  gives  u9 
his  own  theorv  on  the  production  of  organiied  azot.  The 
feeds  of  this  plant,  he  fays,  float  ever)'  where ;  in  the  air,  on 
the  earth,  on  the  fea,  on  the  Alps,  in  the  plains,  under  the 
poles  and  the  equator,  in  fummer  and  winter,  and  in  all 
felfons,  and  are  received  into  the  water,  where  they  germi- 
nate :  but  organifcd  azot  is  produced  in  bottles  well  corked. 
Dr.  Ingenhouz  has  even  proved,  that  by  filling  a  bottle  with 
well  water,  and  inverting  it  in  a  bafon  filled  with  water,  crv:- 
ganifed  azot  is  formed  in  large  quantities.  Prieftley,  who 
could  not  maintain,  without  fuppofing  art  intelligence  fupe- 
rior  to  the  pretended  feeds  of  this  plant,  that  they  had  come 
through  the  water  on  purpofe  to  fettle  in  this  bottle  prepared 
for  them,  extricates  himfelf  from  his  difficulty  by  making 
them  pafs  through  the  glafs  by  imperceptible  liffiires*.   Such 

long  ago  refuted.  The  following  ace  his  own  words  ;  "  conjlderhig  bow 
long  J  he  doRrine  of  equi'vocal  or  fpontaneous  generation  has  been  exploded." 
A  philofopher  ought  never  to  make  ufe  of  fuch  an  expreffion.  There  is 
no  refuted  opinion  to  which  we  may  not  recur,  and  agnin  examine,  Phi- 
lofophy  acknowledges  no  authority  which  can  prcfcribe  it  from  admitting, 
or  forbid  it  to  examine.  There  are  many  other  opinions,  long  ago  refuted, 
to  which  we  ou^ht  ftiU  to  recur  ;  for  example,  that  of  the  tranfmutation  of 
metals.  What  chemift  at  prefent  will  dare  to  deny  the  pofTibility  of  it  ? 
The  change  of  one  metal  into  another  ought  to  appear  lefs  difficult  than 
the  converfion  of  the  fweeteft  body  (fugar)  into  the  foureft  (oxalic  acid)} 
than  the  change  of  the  hardeil  body  (the  diamond)  into  the  fofteft  (car- 
bonic acid  gas);  than  the  change  of  the  moft  tranfparent  (the  diamond^ 
into  the  moft  opake  (charcoal).  In  the  19th  century  the  tranfmutation  of 
metals  will  be  generally  kiiovv-n  and  pra£lifed.  Every  chemift,  ever)'  artift 
•will  make  gold  ;  kitchen  utenfils  will  be  of  filver,  and  e%'en  gold,  which 
tvill  contribute  more  than  any  thing  elfe  to  prolong  life,  pQ\foned  at  pre- 
■fent  bv  the  oxyds  of  copper,  lead,  and  iron,  v>-hich  we  daily  fwallow  with 
Our  food.  There  will  then  be  no  other  riches  than  natural  riches  ;  the 
produftioas  of  the  foil :  artincial  riches,  fuch  as  gold,  filver,  and  paper 
money,  will  vanifli  in  the  hands  of  thofe  who  have  accumulated  them. 
What  a  revolution  in  fociety  !  Every  enlightened  chemift,  however,  will 
agree  with  me,  that  this  revolution  is  not  only  probable,  but  at  no  great 
diftance. — Note  of  tb?  Author. 

"*  Through  fome  unperceived  fradure,  Vol.  HI,  p.  294.  The  feeds  oF 
this  plant  infinuate  themfelves  i'flto  veffcls  of  water  through  the  fmalleft 
apertures,  p.  308. 
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is  the  method  whicli  mankind  have  always  employed  whcMi  • 
they  did  not  choofe  to  fee  what  was  only  too  evident.     It  is 
thus  that  phlogilton  has  been  made  to  pafs  through  crucibles, 
and  azot  through  tubes  and  retorts. 

I  fliall  here  obfervc,  that  to  make  thefe  experiments  fuc- 
ceed,  it  is  abfolutelv  neceflfary  that  the  water  fhould  contain 
gas  in  folution,  either  oxvgen  gas  or  carbonic  acid  gas.  The 
more  gas  it  contains,  the  fooner  organii'ed  azot  will  be  formed 
in  it. 

It  is  much  to  bewidied  that  chcmifts  would  examine  with 
attention  what  changes  earths  undergo  bv  the  oxygen  which 
they  abforb  by  decompollng  the  fteam  of  water.  I  have  no 
doubt  that  fuch  an  examination  would  lead  to  very  important 
difcoveries.  Thefe  ideas  I  fubmit  to  the  knowledge  and  cri- 
ticifm  of  the  illuftrious  French  chemifts  the  editors  of  the 
Annahs  de  Chimie,  the  fathers  of  the  fcience ;  by  them  it 
was  created.  Before  them,  chemiftry  was  only  a  (hapelefs 
mafs  of  fa£ls,  ill  arranged  and  ftill  worfe  explained. 


IX.  Method  of  dete£ling  the  Prefence  of  Sulphur  and  Arfenic 
in  Ore,  and  of  accurately  determining  the  Quantitj.  By 
B.  G.  Sage,  Dhedor  of  the  firjl  School  of  Mines. 
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H  E   torrefaiStion   or  roaftins:  of  a  mineral  difensajies 

and  deeompofes  the  arfenic  and  fulphur  it  contains:  but  the 

earth  of  the  metal  is  calcined,  and  lays  hold  of  a  portion  of 

the  acid  and  the  water ;   which  increafes  its  weight,  fo  that 

lu)  juit  eltimate  can  be  formed  of  the  proportions  of  fulphur 

and  arfenic  which  ilie  mineral  contains.     Befides,  thefe  two 

fubftancesburn  limultaneoufly :  torrefaclion,  therefore,  is  not 

fuHicient  to  afford  any  preciiion. 

The  diftillation  of  two  parts  of  the  vitriolic  acid  with  one 

of  the  pulverifed  mineral,  which  contains  fulphur  and  arfenic 

combined  with  metallic  fubftances,  farniflics  the  means  of 

dciermiuing  -.vith  preciiion  the  quantity  of  fulphur  and  arfenic 

they  contain.   There  firft  pafles  over  fulphureous  acid,  which 

arifes  from  the  decompofition  of  the  metallic  part  *,  and  of 

the 

*  The  author  Yxrt  ufes  th«  teiipa  mctaHlfatsuT,  on  which  he  has  the 
''  -     -'  •        follow  in  sj 
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the  vitriolic  acid ;  the  fulphur  is  difengaged  of  a  citrine  co- 
lour, and  the  arfenic  under  the  form  of  a  white  calx.     The 
calcined  metal  ic  vitriol  remains  in  the  relort.     By  this  pro- 
cefs  I  obtained  from  fulphurous  and  arfenical  cobalt  ere. 
White  calx  of  arfenic  -         36 

Citrine-coloured  fulphur     -         15 


Thefe  fubftances  ferved  to  mineralifc  the  cobalt,  to  give  it 
the  property  of  efflorefcing  into  vitriol  of  cobalt  in  a  moid 
place.  This  fait  is  foluble  in  water ;  and  in  this  it  differs 
from  the  lilac-coloured  arfenical  eftlorefcence  of  cobalt. 
Having  treated  in  the  fame  manner  ore  of  nickel*,  there 
paffed  over  fulphurous  acid,  citrine-coloured  fulphur,  and 
white  calx  of  of  arfenic:  there  remained  in  the  retort  green 
calx  of  nickel  in  part  vitriolated.  The  fulphurous  and  arfe- 
nical ore  of  nickel  which  I  employed  had  no  matrix,  and 
was  covered  with  an  efflorefccnce  of  a  dirty  green  colour : 
its  internal  tillue  was  gray  inclining  to  red.  It  produced  per 
(juintal. 

Sulphur         -         -         3 

Arfenic  -         -       22 

Nickel  -         -       75 


X.  Experiments  and  Ohfcrv ahons  o?i   Shell  and  Boiie.     By 
Charles  Hatchett,  Lfq.  F.R.S. 


T. 


[Concluded  from  Pjge  19.] 


HE  bones  of»fi{li,  fuch  as  thofe  of  the  falmon,  macka- 
rel,  brill,  and  fkate,  afforded  phofphat  of  lime;  and  the  onlv 
difference  was,  that  the  bones  of  ihefe  fifh  appeared  in  o-ene- 
ral  to  contain  more  of  the  cartilaginous  fubftance  relative  to 

following  note: — "  Le  metallifdteur  eft  congenerc  des  huiles,  des  grailTts; 
ceft  le  mcme  acidum  puifque  faturc  de  phlogiftique  et  combine  avtc  moins 
d'eau  ;  c'eft  le  mcme  acide  qui  eft  combine  avcc  les  terrcs  roetalliques,  qui 
forme  les  fcls  qu'on  nomme  chaux  metalliques.'' 

•  The  cuprum  niccoll  of  the  French.  1-^iccolum  Wallerii.  This  cele- 
brated mineralogift  fays,  "  Whence  the  mineral  nickel  acquired  its  name  is 
uncertain.     Isicktl,  perhaps,  fignifies  the  fan.e  thin^  as  fpurious  or  falie.'* 

Zz  z  the 
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the  phofphat  of  lime  than  is  commonly  found  in  the  bone^ 
of  quadrupeds^  &c. 

The  different  bones  alfo  of  the  fame  fifh  were  various  in 
this  refpeft ;  and  the  bones  about  the  head  of  the  fkaie  only 
differed  from  cartilage  by  containing  a  moderate  proportion 
of  phofphat  of  lime. 

It  is  at  prefent  believed,  that  phofphat,  with  fome  fulphat 
of  lime,  conf^itutes  the  whole  of  the  olfitying  fubllance ;  and 
perhaps  the  formation  of  bone  from  cartilage  depends  only 
on  the  phofphat  of  lime ;  but  whether  this  is  the  cafe  or  notj 
it  is  fit  that  I  fhould  notice  a  third  fubftance,  which  con- 
ilantly  occurred  in  the  courfe  of  my  experiments. 

Wheri  human  bones  or  teeth,  as  well  as  thofe  of  qua- 
drupeds and  fifh,  whether  recent  or  calcined,  were  expofed 
to  the  a6liop  of  acids,  an  effervefcence,  although  at  times 
but  feeble,  was  produced.  This  circumftance  at  firft  I  did 
not  particularly  notice  ;  but  the  following  experiments  ex- 
cited my  attention : 

After  the  phofphat  of  lime  had  been  precipitated  from  the 
folutions  of  various  teeth  and  bones  by  pure  ammonia,  I 
pbferved  that  4  fecond  precipitate^  much  fmaller  in  quantity^ 
was  obtained  by  thp  addition  of  carbonat  of  ammonia.  This 
fecond  precipitate  diffolved  in  acids  with  much  effervefcence, 
durino-  which  carbonic  acid  was  difengaged,  arid  felenite  was 
formed  by  adding  fulphuric  acid.  Moreover  the  folution  of 
this  precipitate  did  not  contain  any  phofphoric  acid ;  nor  did 
the  liquor,  froin  which  the  precipitate  had  been  feparated, 
afford  any  trace  of  it. 

This  precipitate  was  therefore  carbonat  of  lime ;  but  I  dill 
was  not  certain  that  ^t  exiitcd  as  fuch  in  the  teeth  and  bones. 

Although  regular  and  comparative  analyfes  of  the  bones  of 
different  animals  have  not  hitherto  been  made,  yet  by  the 
experiments  of  Meffrs.  Gahn,  Schecle,  Macquer,  Fourcroy, 
Berniard,  and  the  Marquis  de  Bullion,  it  has  been  proved 
that  phofphat  of  lime  ie  the  principal  offifying  fubftance  of 
bones  in  general,  and  that  this  is  accompanied  by  a  fuiall 
proportion  of  faline  fubflances,  and  by  fulphat  of  lime. 

I  was  therefore  defirous  to  afcertain  whether  the  carbonat 
of  lime,  which  I  had  obtained  by  the  above-mentioned  ex- 
'^  perinientq^ 


/. 
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periments,  had  been  produced  from  the  fulphat  of  lime  de- 
■compofed  by  the  alkaline  precipitant,  or  whether  the  greater 
part  had  not  exifted  in  the  bones  in  the  Hate  of  carbonat. 

Each  of  the  folutions  in  nitric  acid  afforded  a  precipii. 
tate  with  nitrat  of  barytes ;  but  the  quantity  of  fulphuric  acid 
thus  feparated  appeared  by  far  too  fmall  lo  be  capable  of  fa- 
urating  the  whole  of  the  carbonat  of  lime  obtained  from  aa 
equal  quantity  of  the  folution.  To  prove,  therefore,  the  pre^ 
fence  of  the  carbonic  acid,  and  the  confequenl  formation  of 
carbonat  of  lime,  portions  of  the  various  teeth  and  bones 
were  immerfed  at  feparate  times  in  muriatic  acid ;  and  the 
gas  produced  was  received  in  lime-water,  by  which  it  was 
ipeedily  abforbed,  and  a  proportionate  quantity  of  carbonat 
of  lime  was  obtained. 

Although  it  appears  that  the  principal  effe<9:s  during  offi- 
jjcation  are  produced  by  the  phofphat  of  lime,  yet  we  here 
fee  that  not  only  fome  fulphat,  but  alfo  fome  carbonat  of  lime 
enters  the  compofition  of  bones  ;  and  it  is  not  a  little  curious 
to  obferve,  that  as  the  carbonat  of  lime  exceeds  in  quantity 
the  phofphat  of  lime  in  cruftaceous  marine  animals  and  in  the 
cgg-flielis  of  birds,  fo  in  bones  it  is  "Jice  'verfa.  It  is  poffiblt, 
when  manv  accurate  comparative  analyfesof  bones  have  been 
made,  that  fome  may  be  found  compoled  only  of  phofphat  of 
lime ;  and  that  thus  fljells  containing  only  carbonat  of  lime, 
and  bones  containing  only  phofphat  of  lime,  will  form  the 
two  extremities  of  the  chain. 

I  fliall  now  make  a  few  remarks  on  the  enamel  of  teeth. 

When  a  tooth,  coated  with  enamel,  is  immerfed  in  diluted 
nitric  or  muriatic  acid,  a  feeble  eft'ervcfcence  takes  place,  and 
the  enamel  is  completely  dilloKed  ;  fo  alfo  is  the  bony  part; 
hut  the  cartilage  of  that  part  is  left,  retaining  the  fliape  of  the 
tooth.  Or  if  a  tooth,  in  which  the  enamel  is  intermixed 
with  the  bony  fubftance,  is  plunged  in  the  acid,  the  enamel 
and  the  bony  part  are  diffolved  in  the  fame  manner  as  be- 
fore ;  that  is  to  fay,  the  enan>el  is  completely  taken  up  by 
the  acid,  while  the  tooth,  like  other  bones,  remains  in  a 
pulpy  or  cartilaginous  ftate,  having  been  deprived  of  the 
pffifying  fubftance.  Confcquently,  thofe  parts  which  were 
cuat^id  or  penetrated  by  lines  of  enamel  aie  diminiflied  in 

proportion 
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proportion  to  the  thickncfs  of  the  enamel  which  has  been 
thus  diflblvcd  J  but  little  or  no  diminution  is  obferved  in  the 
tooth  *. 

Mr.  Hunter  has  noticed  this;  and,  fpeaking  of  enamel, 
fays,  "  when  foaked  in  a  gentle  acid,  there  appears  no  grifUy 
or  ficfliy  part  with  which  the  earthy  part  had  been  incorpo- 
-rated  f." 

Now  when  the  difference,  which  has  been  lately  ftated 
between  porcellaneous  fhell  and  mother-of-pearl,  is  confi- 
dercd,  it  is  not  poflible  to  avoid  the  comparing  of  thefe  to 
enamel  and  tooth. 

When  porcellaneous  fliell,  whole  or  in  powder,  is  expofed 
to  the  action  of  acids,  it  is  completely  dillblved  without 
leaving  any  refiduum. 

Enamel  is  alfo  completely  diffolved  in  the  like  manner. 

Porcellaneous  (hell  and  enamel  when  burned  emit  little 
or  no  fmoke,  nor  fcarcely  any  fmell  of  burned  horn  or  car- 
tilage. 

Their  figure,  after  having  been  expofed  to  fire,  is  not  ma- 
terially changed,  except  by  cracking  in  fome  parts;  their 
external  glofs  partly  remains,  and  their  colour  at  moft  be- 
comes gray,  very  different  from  what  happens  to  mother-of- 
pearl  or  tooth.  In  their  fraclurejthey  have  a  fibrous  texture; 
and,  in  fliort,  the  onlv  efl'ential  difference  between  them  ap- 
pears to  be,  that  porcellaneous  fliell  confifcs  of  carbonat  of 
lime,  and  enamel  of  phofphat  of  lime,  each  being  cemented 
by  a  fmall  portion  of  gluten. 

In  like  manner,  if  the  effects  produced  by  fire  and  acid 
nenflrua,  on  fhells  compofed  of  mother-of-pearl,  and  on 
the  fubftance  of  teeth  and  bone,  are  compared,  a  great  fimi- 
larlty  will  be  found;  for,  when  expofed  to  a  red  heat, 

ift.  They  fmoke  much,  and  emit  a  fmcll  of  burned  car- 
tilage or  horn.  , 

2dly,  They  become  of  a  dark  gray,  or  black  colour. 

I  have  alfo  obferved,  that  when  rafpings  of  enamel  are  put  into  di- 
iuted  nitric  or  muriatic  acid,    thev  are  diirolved   without  anv  apparent  re- 
lid'jum ;  but  when  rafpings  of  tootli  or  bone  are  thus  treated,  portions  of 
membrane  or  cartilage  remain  correfponding  to  the  fiie  of  the  rafpings. 
t  Natural  Hiltory  of  the  Human  Teeth,  p.  3  5. 
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3dl\-,  The  animal  coal  thus  formed  is  of  different  Incinera- 
tion. 

4thly,  They  retain  much  of  their  original  figure,  but  the 
membranaceous  fnells  are  fubjeft  to  exfoliate*. 

5thly,  Thefe  fubftances,  (pearl,  mother-of-pearl,  tooth,  and 
bone,)  when  immerfed  in  certain  acids,  part  with  their  har- 
dening or  oflifvinff  fubftances,  and  then  remain  in  the  ftate 
of  membrane  or  cartilage. 

6thlv,  When  previoully  burned,  and  afterwards  difiblved 
in  acids,  a  quantity  of  animal  coal  is  feparated,  according  to 
the  proportion  of  tlie  gelatinous,  membranaceous,  or  carti- 
lagiaous  fubilance,  and  accordins:  to  the  duration  of  the  red 
heat. 

And  laftly,  the  acid  folutlons  of  thefe  fubftances,  by  proper 
precipitants,  afford  carbonat  of  lime  in  the  one  cafe,  and  phol- 
phat  of  lime  principally  in  the  other,  iti  a  proportion  relative 
to  the  membrane  or  cartilage  with  which,  or  on  which,  the 
one  or  the  other  had  been  mixed  or  depofited. 

As  porcellaneous  fhell  principally  diff'ers  from  mother-of- 
pearl  only  by  a  relative  proportion  between  the  carbonat  of 
lime  and  the  gluten,  or  membrane ;  in  like  manner  the  ena- 
mel appears  only  to  be  different  from  tooth  or  bone  by  being 
deftitute  of  cartilage,  and  by  being  principally  formed  of  phof- 
phat  of  lime  cemented  by  gluten. 

The  dlft'erence  in  the  latter  cafe  feems  to  explain  why  the 
bones  and  teeth  of  animals  fed  on  madder  become  red,  wheu 
at  the  fame  time  the  like  colour  is  not  communicated  to  the 
enamel;  for  it  appears  probable  that  the  cartilages,  which 
form  the  original  ftrufture  of  the  teeth  and  bones,  become 
the  channel  by  which  the  lingeing  principle  is  communicated 
and  diPiufed. 

Thefe  comparative  experiments  prove  that  there  is  a  great 
approximation  in  the  nature  of  porcellaneous  Ihell  and  the 
enamel  of  teeth,  and  alfo  in  that  of  mother-of-pearl  and 
bone ;  and  if  a  ihell  ftiould  be  found  compot'ed  of  mother- 
of-pearl,  coated  by  the  porcellaneous  fubftslhce,  it  will  re- 
femble  a  tooth  coated  by  the  enamel,  with  the  difference  of 
carbonat  being  fubftituted  for  phofphat  of  lime. 

"  This  is  i.  natural  confequence  ariflng  from  their  firucliire. 

^  Some 
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Some  iexperlments  on  cartilaginous  fubftances  (whicn  T 
intended  to  have  infertcd  in  this  paper,  but  which  I  ami 
prevented  from  doing,  as  they  are  not  as  yet  fufficicntly  ad- 
vanced) have  in  a  great  meafure  convinced  me,  that  mem- 
branes and  cartilages  (whether  deflincd  to  become  bones  b}* 
k  natural  procefs,  as  in  young  animals,  or  whether  they  be- 
come fuch  by  morbid  offification,  as  often  happens  in  thofe 
which  are  aored)  do  not  contain  the  oflifying  fubftance,  or 
phofphat  of  lime,  as  a  conftituent  principle.  I  mean  by 
this,  that  I  believe  the  portion  of  phofphat  of  lime,  found  in 
cartilaginous  and  horny  fubftances,  to  be  (imply  mixed  as  an> 
extraneous  matter;  and  that,  when  it  is  abfent,  membrane, 
cartilage,  and  horn,  are  moft  perfeft  and  complete:. 

The  frequent  prefence  of  phofphat  of  lime  in  cartilaginous 
fubftances,  is  not  a  proof  of  its  being  one  of  their  conftituent 
principles,  but  only  that  it  has  become  depofitcd  and  mixeci 
with  them  in  proportion  to  the  tendency  they  may  have  to 
form  modifications  of  bone,  or  according  to  their  vicinity 
with  fuch  membranes  or  cartilages  as  are  liable  to  fuch  a 
change.  If  horns  are  examined,  few,  I  believe,  will  be  found 
to  contain  phofphat  of  lime  in  fuch  a  proportion  as  to  bef 
confidcred  an  effential  ingredient.  I  would  not  be  under- 
ftood  to  fpeak  here  of  fuch  as  ftag  or  buck-hom,  for  thai 
has  every  chemical  character  of  bone,  with  fome  excefs  of 
cartilajje  :  but  f  allude  to  thofe  in  which  the  fubftance  of  the 
horn  is  diftinclly  feparate  from  the  bone,  and  which,  like  a 
ftieath,  covers  a  bony  protuberance  which  iflues  from  the 
ps  frontis  of  certain  animals  *. 

Horns  of  this  nature,  fuch  as  thofe  of  the  ox,  the  ram, 
and  the  chamois,  alfo  tortoifc-fhell,  afford,  after  diftillation 
and  incineration,  fo  very  fmall  a  refiduum,  of  which  only  a 
fmall  part  is  phofphat  of  lime,  that  this  latter  can  fcarcely  be" 
regarded  as  a  neceffary  ingredient. 

By  fome  experiments  made  on  500  grains  of  the  horn  of 
the  ox,  I  obtained,  after  a  long  continued  heat_,  only  1^50 
grains  of  refidufim  ;  and  of  this  lefs  than  half  proved^  to  be 
phofphat  of  lime. 

•  Nature  feeini  here  to  have  made  an  analyfis,  or  feparation  of  horn 
from  bone. 

-  ^8  Grains 
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•78  Grains  of  the  horn  of  the  chamois  afibrdeJ  only  0,50 
ot  rcfidauni  ;  and  500  grains  of  tortoife-fliell  yielded  not 
more  than  0,25  of  a  grain,  of  which  lefs  than  half  was 
phofphat  of  lime. 

Now,  it  muft  be  evident  that  fo  very  fmall  a  quantity  can- 
not influence  the  nature  of  the  fubftances  which  afforded  it; 
and  the  fame  may  be  faid  of  fynovia,  480  grains  of  which 
did  not  yieW  more  than  one  grain  of  phofphat  of  lime. 

This  fubftance  is  undoubtedly  various  in  its  proportions 
in  all  thefe  and  other  animal  fubftances,  arifing,  probably, 
from  the  age  and  habit  of  the  animal  which  has  produced 
them ;  but  I  believe  that  T  may  at  leafl:  venture  to  place 
Ibme  confidence  in  the  foregoing  experiments,  as  feveral 
others,  made  fince  the  above  was  written,  have  tended  to 
confirm  them  *. 

In  the  courfe  of  making  the  experiments  which  have  been 
related,  I  examined  the  foilil  bones  of  Gibraltar,  as  \vell  as 
fome  gloflbpetrae,  or  fliark's  teeth.  The  latter  afforded  phof- 
phat and  carbonat  of  lime ;  but  the  carbonat  of  lime  was 
vifibly  owing  principally  to  the  matter  of  the  calcareous 
flrata  which  had  inclofed  thefe  teeth,  and  which  had  infinu- 
ated  itfelf  into  thefe  cavities,  left  by  the  decompofition  of  the 
original  cartilaginous  fubftance. 

The  bones  of  the  Gibraltar  rock  alfo  confift  principally  of 
lime,  and  the  cavities  have  been  partly  filled  by  the  carbonat 
of  lime  w  hich  cements  them  together. 

FoiTil  bones  refemble  bones  which  bv  combuftlon  have 
been  deprived  of  their  cartilaginous  part;  for  they  retain  the 
figure  of  the  original  bone  without  being  bone  in  reality,  as 

*  Thefe  experiments  were  repeated  on  bladders,  which  I  chofe  in  pre- 
ference to  any  other  membrane,  as  not  being  liable  to  oflification,  and 
therefore  Hke!y  to  contain  very  htde  or  no  phofphat  of  lime.  250  grains 
of  dry  hog's  bladder,  after  incineration,  left  a  refiduum,  the  weight  of 
which  did  not  exceed  i- 50th  of  a  grain.  This  was  diffolved  in  diluted 
nitric  acid  ;  and  upon  adding  pure  ammonia,  fome  faint  traces  of  phof- 
phat of  lime  were  obferved.  Now,  as  250  grains  of  bladder  did  not  afford 
more  than  i-joth  of  a  grain  of  refiduum,  of  which  only  a  part  confifted 
of  phofphat  of  lime,  there  is  much  realon  to  regard  this  experiment  as  an 
additional  proof  that  the  phofphat  of  lirae  is  not  aaelT.ntlal  ingredient  of 
membrane. 

Vol.  VI.  3  A  pne 
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one  of  the  moft  eflential  parts  has  been  taken  away.  Now 
fuch  foffil  or  burned  bones  can  no  more  be  regarded  as 
bone,  than  charcoal  can  be  confidercd  as  the  vegetable  of 
which  it  retains  the  figure  and  fibrous  ftrufture. 

Bones  which  keep  their  figure  after  combuftion  refemble 
charcoal  made  from  vegetables  replete  with  fibre ;  and  car- 
tilaginous bones  which  lofe  their  fliape  by  the  fame  caufe 
may  be  compared  to  fucculent  plants,  which  are  reduced  in 
bulk  and  fliape  in  a  fimilar  manner. 

From  thefe  lad  experiments  I  much  queftion  if  bodies 
confining  of  phofphat  of  lime,  like  bones,  have  concurred 
materially  to  form  ftrataof  limeftone  or  chalk;  for  it  appears 
to  be  impi^obable  that  phofphat  is  converted  into  carbonat  of 
lime  after  thefe  bodies  have  become  extraneous  foffils. 

The  defi:ruclion  or  decompofition  of  the  cartilaginous  parts 
of  teeth  and  bones  in  a  foUil  (late  muft  have  been  the  work 
©f  a  very  long  period  of  time,  unlefs  accelerated  by  the  a6lioh 
of  fome  mineral  principle;  for,  after  having,  in  the  ufual 
manner,  deeped  in  muriatic  acid  the  os  humeri  of  a  man 
brought  from  Hythe  in  Kent,  and  faid  to  have  been  taken 
from  a  Saxon  tomb,  I  found  the  remaining;  cartilao;e  nearK' 
as  complete  as  that  of  a  recent  bone.  The  difficult  dedruc- 
tibilitv  of  fubdances  of  a  fomewhat  fimilar  nature  appear? 
alfo  from  the  piercinsi;  implements  formed  of  horn,  which 
are  not  unfrcquently  found  in  excavations  of  high  antiquity. 


XT.  Defcription  of  an  Air  and  a  Water-Vault  employed  to 
equalize  the  difcharge  of  Air  into  a  Blajl-Furnace.  By 
Mr,  David  Mushet. 


F, 


IG.  I.  (Plate  XI.)  reprefents  a  vertical  feftion  of  the  ele- 
vation of  an  air-vault  60  feet  long  and  30  feet  wide,  confiding 
of  four  arches  of  regularly  progreffive  fizes.  This  building  is 
generally  condruftcd  under  the  bridgehoufe,  where  the  ma- 
terials are  daily  collected  for  filling  the  furnace.  AB,  repre- 
fents  the  acclivity  to  the  furnace  top.  The  fpace  betwixt 
the  arch-tops  and  the  level  of  the  floor  is  filled  with  mate- 
rials as  denfc  as  can  be  procured.     The  walls  of  the  under 
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part  are  three  feet  thick,  befides  a  lining  of  brick  and  plafter 
from  18  inches  to  two  feet.  Still  further  precautions  are 
neceffary,  and  alternate  layers  of  pitch  and  ftout  paper  are 
requifite  to  prevent  the  efcape  of  the  compreiTed  air.  C,  a 
view  of  the  arched  funnel  which  conveys  the  air  from  the 
cylinder  to  the  vault.  Large  iron  pipes  with  a  well  fitted 
door  are  preferable,  and  lefs  apt  to  emit  air.  D,  an  end  view 
of  the  pipe  by  which  the  blaft  is  carried  to  the  furnace. 

Fig.  2.  is  a  horizontal  fe^lion  of  Fig.  i.  at  the  dotted  line 
a  b,  reprefenting  the  width  of  the  crofs  arches,  which  are 
thrown  in  each  partition  to  preferve  an  eafy  communication 
betwixt  the  vaults.  D,  is  a  fedlion  of  the  firft  range  of  pipes, 
meant  to  conduct  the  air  to  the  furnace.  In  like  manner 
pipes  may  be  taken  off  from  any  part  of  the  vault  for  the  dif- 
ferent purpofes  of  blowing  furnaces,  fineries,  hollow  fires,  &c. 

Fig.  3.  reprefents  a  vertical  longitudinal  feclion  of  what  is 
generally  called  the  water-vault.  The  walls  of  this  building 
may  be  erected  to  the  height  of  eight  or  nine  feet,  their 
thicknefs  fimilar  to  thofe  of  the  air-vault.  A  brick  lining, 
and  even  puddling  with  clay  betwixt  it  and  the  fi:one  build- 
ing, is  neceiTary  to  prevent  the  water  from  oozing  by  the 
accumulated  prelTure.  A,  is  an  end  view  of  the  horizontal 
range  of  pipes  which  conveys  the  blaft  from  the  blowing  cy- 
linder to  the  inverted  chell.  BBB,  the  range  which  condu6ls 
the  air  to  the  interior  of  the  inverted  chell:,  and  conveys  it 
to  the  furnaces,  proceeding  along  the  extremities  of  the  co- 
lumns broken  ofi'  at  BB,  C,  an  inverted  chell  made  of  wood, 
iron,  or  even  of  well-hewn  flags  fet  on  end  and  tightly  ce- 
mented, is  54  feet  within  in  length,  18  feet  wide,  and  13  feet 
high.  The  dimenfions,  however,  vary  at  different  works.- 
When  the  cheft  is  made  of  wood  or  iron,  it  is  generally 
bolted  by  means  of  a  flange  to  the  logs  on  which  it  is  fup- 
ported,  left  the  great  preffure  of  air  fliould  overcome  the  gra- 
vitation of  the  chefl:,  and  difplace  it.  DD,  view  of  the  centre 
log,  and  ends  of  the  crofs  logs,  on  which  the  cheft  is  laid. 
Thefe  fhould  meafure  18  inches  in  height,  fo  as  that  the 
mouth  of  the  cheft  mav  be  that  diflance  from  the  furface  of 
the  floor,  and  the  water  allowed  to  retreat  from  the  interior 
of  the  cheft  with  the  leaft  pofiible  obftruction.     EE,  the  out- 
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fide  walls  of  the  building.  FF,  the  brick-work,  mnde 
perfeftly  water  tight.  The  dotted  line  G,  reprefents  the 
furface  of  the  water  when  at  reft.  Let  the  depth  of  the 
water,  outfide  and  infide  of  the  cheft,  be  eftimated  at  four 
feet.  When  the  engine  is  at  work,  fliould  the  preflTure  of 
the  air  have  forced  the  water  down  to  the  dotted  line  H, 
3!  feet  diftant  fronrthe  line  G,  and  only  fix  inches  from  the 
mouth  of  the  cheft,  it  follows,  that  the  water  muft  have  rifen 
in  the  outer  building,  or  ciieft,  3!;  feet  above  G,  and  have 
its  highelt  furface  nearly  at  reft  at  I.  In  this  cafe  the  ftrength 
of  theblaft  is  reckoned  equal  to  fevcn  feet  of  water,  or  nearly 
fix  inches  of  mercury.  The  fpace  betwixt  the  cheft  and  out- 
fide buildinji  is  three  feet.  When  the  cnp-ine  is  at  reft,  and 
the  water  has  afl'unied  its  level,  the  quantity  of  water  within 
the  cheft  fliould  be  equal  to  that  without. 

Fig.  4.  is  a  ground  plan  of  Fig.  3.  The  crofs  logs  on 
which  the  ciftern  is  fupportcd  are  dotted  within,  but  drawn 
full  in  the  fpace  betwixt  the  flange  of  the  cheft  and  outer 
building.  The  breadth  of  the  flange-tops  of  the  binding 
bolts,  and  thicknefs  of  the  metal  of  the  cheft,  are  alfo  drawn. 
The  letters  bear  a  reference  to  thofe  in  No.  3. 


NEW    PUBLICATIONS. 

TBe  Chemical  Poclet-  Booh,  or  Memoranda  Chcniica ;  ar- 
ranged in  a  Co7npendiu7n  of  Chemiflry  according  to  the 
lattjl  Difcoveries,  ^c.  By  James  Parkinson.  Sy- 
monds;  Murray  and  Highley,  Sec.  230  Pages:  i2mo. 
Price  5  s. 


o 


N  a  plan  of  general  arrangement,  nearly  fimilar  to 
thofe  of  Fourcroy  and  Chaptal,  Mr.  Parkinfon  has  brought 
together,  in  this  little  volume,  almoft  all  the  principles^  fads ^ 
affirmations  and  /^£?ori^^  of  modern  chcmiftry.  If  we  could 
be  content  with  an  aflemblage  of  facts,  not  wrouglit  into  re- 
gular fyftem,  nor  prefented  in  continuous  compofition,  few 
late  chemical  publications  would  deferve  to  be  preferred  to 
this  one.  In  forming  it,  the  compiler  has  laid  under  con- 
tribution 
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trlbiUion  every  recent  work  from  which  anv  chemical  glean- 
ings could  be  gathered.  His  indultry  deferves  praife,  and 
his  book  cannot  fail  to  be  ufeful  in  no  mean  degree;  though 
\vC  fear  that  in  a  few  cafes  he  has  admitted  fafts  of  uncertain 
authenticity,  and  theories  not  luSciently  fupported. 

An  ^ffay  on  the  Theory  and  Pratlice  of  Bleachlngy  &c.  By 
William  Higgixs,  iM.  R.  I.yl.  London:  Veriior 
and  Hood,  1799.     71  Pages:    8vo.     Price  as. 

Science  is  truly  beneficial  only  in  its  application  to  the 
ufes  of  life.  But  for  thefe  ufes,  we  fliould  little  value  all  the 
improvements  of  modern  chcmiilry.  There  exills  not,  how- 
ever, in  any  language,  a  treatife  in  which  art  and  fcience  are 
brought  into  alliance  more  happily  than  in  that  which  is 
now  before  us.  It  was  publifhed  at  the  requell  of  the  Right 
Hon.  Mr.  Fofter  and  the  Right  Hon.  Mr.  Corry  of  the 
Irifli  Houfe  of  Commons.  It  is  intended  for  the  perufal 
and  inftrudlion  of  aftual  bleachers.  It  explains  the  nature 
of  flax,  as  being  coloured  by  a  rcfin  that  intimately  pervades 
all  its  fibres.  It  explains  in  detail  the  pra6fices  of  the  old 
method  of  bleaching,  which  difcharged  the  weaver's  drefllino- 
by  (tecping  in  water;  then,  for  a  courfe  of  many  weeks, 
applied  alternate  expofure  to  the  open  air,  and  fteeping  or 
boiling  in  alkaline  lixivia,  to  bring  all  cloths  of  flax  to  perfciS: 
whitenefs.  It  relates  the  manner  of  the  applications  of  oxy- 
genated muriatic  acid  in  oxy-muriat  of  lime  to  abbreviate 
and  perfect  the  bleaching  procefs.  It  laltly  propofes,  as  the 
cheapefl:  and  beft  of  all  modes  of  bleaching,  the  alternate  ufe 
of  fteeps  of  oxy-muriat  of  lime,  and  fteeps  of  fulphuret  of 
lime,  which  in  the  courfe  of  ten  days  will  bring  green  linen 
to  a  ftate  of  pure  whitenefs.  We  earneftly  recommend  this 
treatife  to  general  attention. 

TrajifaSlloJis  of  the    Royal  Society   of  Edlnhurghj    Vol.   V. 
Part  I.  for  1 799. 

This  Part  contains  the  following  papers: 
I.  Invefl:lgation  of  certain  theorems  relating  to  the  figure 
of  the  earth.     By  Mr.  Playfair. 

JI.  Account  of  certain  phenomena  obferved  in  the  air- 
vault 
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vauk  of  the  furnaces  of  the  Devon  iron-works ;  together  wiib 
fonie  pra6tical  remarks  on  the  management  of  blall-furnaces. 
By  Mr.  Roebuck.  (See  the  prcfent  number  of  the  Philofo- 
phical  Magazine,  p.  324,) 

III.  Experiments  on  wbinftonc  and  lava.     By  Sir  .Tames 
Hall,  Bart. 

IV.  A  chemical  analylis  of  three  fpecies  of  whinftonc 
and  two  of  lava.     Bv  Dr.  Robert  Kennedy. 

V.  A  new  method  of  rcfolving  cubic  equations.    By  James 
Ivory,  Efq. 
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INGE  our  laft  report,  fevcral  intercfting  papers  by 
Dr.  Herfchel,  on  the  fubjecl  of  his  late  difcovery  rcfpeft- 
ing  heat  and  light,  have  been  read.  Doftor  Herfchel,  pur- 
fuing  his  late  difcovery  of  what  he  calls  the  invifible  heat- 
making  rays  of  the  fun,  has  invefiigated,  and  experimentally 
proved,  that  heat  is  occafioned  by  rays  emanating  from  can- 
dent  fubfianccs ;  and  that  thefe  rays  have  a  power  of  heating 
bodies^  and  are  fubjedl  to  the  laws  of  reflexion  and  of  refrac- 
tion. The  Do6lor  divides  heat  into  lix  clafles ;  three  of 
which  are  folar,  and  three  terreftrial.  On  account  of  the 
(imilarity  between  the  former  and  the  latter,  he  reduces  his 
lubjecl  to  three  general  heads.  He  treats  in  his  firft  divifion 
of  the  heat  of  the  fun  and  of  terreftrial  Hame  ;  in  the  fecond, 
of  the  heat  of  prifmatic  rays  and  of  red-hot  iron;  and  in  the 
third  divifion,  of  the  invifible  heat-making  rays  of  the  fun, 
and  of  terreftrial  iavilible  or  dark  heat  in  general. 

7  Papers 
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Papers  on  the  following  fubjeAs  have  alfo  been  read  : 

An  account  of  an  earthquake  felt  in  the  vale  of  Conway, 
between  Conway  and  Llanrwft,  on  the  12th  of  March  lall. 
By  J.  Lloyd,  Efq. 

Experiments  on  platina.  By  Wm.  Bingley,  Efq.  aflay- 
mafter  of  the  Mint. 

A  poftfcrlpt  by  Mr.  Howard  to  his  paper  on  fulminating 
oxyd  of  mercury,  containing  an  account  of  fome  experiments 
made  with  it  at  Woolwich ;  from  which  it  appears,  that  i  oz. 
burft  a  fliell  which  would  have  required  7  oz.  of  gunpowder; 
and  that  half  the  charge  of  oxyd  ufually  employed  of  gim- 
powder  would  burft  any  piece  of  ordnance.  A  remarkable 
property  of  this  preparation  is,  that  when  fired  with  gun- 
powder the  latter  does  not  deflagrate. 

A  paper,  by  S.  Schroeter,  on  the  planet  Mercury.  From 
his  obfervations  it  appears,  that  its  mountains  bear  the  fame 
proportion  to  its  diameter  as  thofe  of  Venus  and  the  Moon 
do  to  theirs,  and  that  the  higheft  mountains  are  in  its  fouthern 
hemifphere;  alfo,  that  its  rotation  on  its  axis  is  performed  in 
feventy-four  hours. 

PHILOMATIC    SOCIETY    OF    PARIS. 

C.  Jurine  read  lately  a  memoir  on  the  monoculus  cajlor. 
Under  this  name  the  author  includes  the  monoculi  of  which 
Muller  very  improperly  formed  three  fpecies,  "Ji-z.  the  cy- 
dops^  cesruhiis,  ruhevs,  and  lacinulatus.  The  c^ruleus  is 
nothing  elfe,  indeed,  than  an  old  female  of  the  ruhens ;  and  the 
character  of  the  lac'imdatns  confifls  merely  in  foreign  appeu- 
daofc?,  OT  a  kind  of  infufion  animals  which  often  adhere  to 
this  monoculus.  C.  Jurine  having  fucceffively  reduced  feveral 
of  thefe  infetls  to  a  ftate  of  afphyxy  by  means  of  a  few-  drops 
of  fpirits  thrown  into  the  water  which  contained  them,  and 
having  revived  them  by  adding  new  pure  water,  obferved, 
that  it  is  not  the  heart  but  the  inteftinal  canal  which  re- 
tains longeft  its  irritability,  and  refumes  it  the  fooneft.  The 
female  carries  her  eg-ss  not  in  two  clufters,  like  the  g-reater 
part  of  the  other  cyclops,  but  in  a  large  bag,  which  has  a 
little  refemblance  to  the  tail  of  the  beaver.  It  is  from  this 
circumftance  that  the  author  gives  to  the  above  fpecies  the 

name 
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name  oi  caflor.  The  rioht  antenna  of  the  male  has  a  hlwiifr 
by  means  of  which  he  lays  hold  of  the  threads  that  terminate 
the  tail  of  the  female  to  force  her  to  copulate.  When  the 
^vo  fexes  copulate,  they  are  in  an  oppofite  dire£lion. 

C.  Cuvier  read  a  note  on  the  foffil  tapirs  of  France.  The 
author  announced,  that  there  are  dug  up  in  France  the  bones 
of  two  kinds  of  tapirs ;  one  of  the  iize  of  the  common  tapir, 
uhich  is  no  longer  found  alive  in  America,  and  the  other  (jf  a 
Iize  equal  to  that  of  the  hippojiotamus,  and  of  which  living 
individuals  no  where  exift.  Both  thefe  kinds,  like  the  common 
tapir,  have  teeth  (grinders)  the  fummit  of  which  is  marked 
with  two  or  three  tranrvcrfal  eminences  or  ridges  that  become 
blunted  with  age.  Among  the  animals  known  at  prefent,  there 
is  none  but  the  lamantin  which  participates  in  this  character 
with  the  tapir.  'I'he  want  of  incifive  and  canine  teeth,  how- 
ever, and  the  form  of  the  jaw-bones  of  the  lamantin,  by  no 
means  permit  them  to  be  confounded  with  thofe  of  the  tapir. 
The  author  has  feen  two  confiderable  portions  of  the  lower 
jaw  of  the  former,  or  fmall  fpecies,  in  the  cabinet  of  C.  Dree. 
They  were  found  on  the  lail  declivities  of  tae  Black  Mountain, 
near  the  village  of  IlTel,  in  the  department  of  Herault,  in  a 
bed  of  coarfe  gravel.  They  have  no  fenfible  diflerence  from 
the  analogous  parts  of  the  common  tapir.  In  regard  to  the 
large  fpecies,  the  author  knows  of  four  fpecimens :  i .  An 
extreme  grinder  found  in  a  ravine  near  Vienne,  in  Dauphiny, 
and  defcribed  and  illuftrated  bv  a  figure  in  the  Journal  dc 
Phvjlquc  for  February  1773  :  3.  A  confiderable  portion  of  a 
grinder  found  by  C.  Gilet-Laumont  at  Saint-Lary,  in  Com- 
minge  :  3.  The  germ  of  a  grinder  without  roots,  preferved  in 
the  National  Mufeum  of  Natural  Hiftory :  and  4.  The  two 
halves  of  a  lower  jaw,  containing  each  five  grinders,,  but 
broken  at  both  ends,  and  confequently  without  the  incifores 
or  canine  teeth,  and  without  any  determinate  form.  It  may 
be  eafily  feen  that  four  of  thefe  grinders  have  tranfverfal  emi- 
nences, as  thofe  of  the  tapir;  and  that  the  one  before  is 
alone  flat  at  the  top,  and  without  any  protuberance.  It  is 
probable  that  the  animal  was  not  full  grown,  fince  it  wanted 
the  extreme  grinder  with  three  protuberances,  and  that  the 
one  next  to  it  had  not  been  ufed.     From  the  fize  of  thefe 

teeth 
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teeth  it  evidently  appears,  that  the  animal  to  which  they  be- 
longed muft  in  bulk  have  been  equal  at  leaft  to  the  hippo- 
potamus, or  perhaps  to  the  elephant.  It  is  not  known  where 
thefe  two  portions  of  the  jaw  were  found ;  they  are  in  part 
incrufted  with  fand. 

C.  Laftevric,  who  is  now  travelling  through  the  north  of 
Europe,  has  addrefled  a  letter  to  the  Society  on  the  intro- 
du6lion  of  the  fine-wooUed  breed  of  flieep  into  the  cold  coun- 
tries. Near  Leyden  and  Haarlem,  in  Holland,  he  obferved 
that  the  climate,  though  damp,  does  not  prevent  the  breed 
of  the  Spanifh  flieep  from  thriving.  He  faw  the  fourth  ge- 
neration of  thefe  animals,  bred  in  the  country,  which  had  as 
fine  wool  as  the  Spanilh  fheep,  though  both  the  foil  and  the 
climate  were  in  appearance  vtry  unfavourable  to  the  conftitu- 
tion  of  thefe  animals.  In  another  letter  he  fays  he  found  the 
fame  fuccefs  in  Denmark  and  Sweden,  and  even  in  the  mofl: 
northern  parts  of  thefe  two  countries,  where  that  breed  have 
exifted  for  many  years.  He  mentions  in  particular,  that  the 
Danifh  government,  two  years  ago,  fent  for  three  hundred 
Spanifti  fheep,  only  one  of  which  has  died  in  the  courfe  of 
that  time  notwithftanding  the  fevere  cold  of  the  laft  winter. 

In  the  annual  fitting  on  the  loth  of  Januar}^  C.  Sylvefter 
made  a  report  of  the  labours  of  the  Society  during  the  year. 
At  the  fame  time 

C.  Lacroix  read  the  eulogy  of  Borda,  and  C.  Coquebert 
that  of  Bloch. 

BRITISH    MINERALOGICAL    SOCIETY. 

This  Society  has  juft  circulated  the  following  notice  of  its 
proceedings : 

'^  It  is  now  fome  months  fince  public  notice  was  given  of 
the  ipflitution  of  the  Britifli  Mineralogical  Society ;  one  of 
the  principal  obje6ls  of  which  is,  the  gratuitous  analyfis  of 
fuch  of  our  native  minerals  as  may  be  fent  to  the  Society  by 
mine-owners,  or  other  perfons  who  are  interefted  in  the  in- 
quiry. The  Society's  firft  meetings  were  neceflarily  much 
occupied  in  eftablifhing  arrangements  for  the  mofl  efFeftual 
attainment  of  its  own  defigns  and  thofe  of  its  correfpondents. 
Both  thefe  objecls  have,  we  truft,  been  fatisf^clorily  provided 
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for;  and  the  iTnmbcr  of  fpecimens  fent  to  the  Society  (o 
analvTis,  evince  at  the  fame  time  the  utility  of  tlie  fcheme 
and  the  pubhc  confidence. 

*'  The  Society  coiifift5  of  a  competent  number  of  members 
in  the  liabitual  practice  of  chemical  operations,  each  of  whom 
imdcrtakes  an  analyfis  in  rotation,  (affifted,  in  cafes  of  pecu- 
liar intricacy,  by  a  felc6t  committee,)  the  refnlt  of  which, 
after  general  approbation,  is  tranfmitted  by  the  fccretary^  to 
the  perfon  who  fent  the  fpecimen.  Since,  however,  feveral 
of  onr  correfpondenls,  from  inadvertence,  have  not  complied 
with  the  coiKlitions  mentioned  in  the  circular  letter  of  the 
S(x;iety,  we  here  repeat  them,  with  the  addition  of  fome 
others,  and  beg  to  have  it  underftood  that  no  analyfis  will  be 
undertaken  where  thefc  are  not  complied  with  : 

*'  I.  The  whole  of  each  fpecimen  mufi:  be  at  leaft  four 
pounds  weight,  and  in  as  few  pieces  as  poflible.  The  pei-fon 
who  fends  the  fpecimens,  if  more  than  one,  fliould  break  a 
fmall  piece  from  each,  taking  care  to  referve  and  mark  them 
with  the  fame  numbers  as  thofe  that  he  fends  to  the  Societv ; 
becaufe,  in  the  analvfis  returned  to  him,  the  different  fpeci- 
mens will  be  diftinguifhed  by  their  numbers  :  the  fafeft  way 
of  marking  each  will  be  to  write  the  number  on  a  (lip  of 
paper,  and  fix  it  on  the  fpecimen  with  gum-water.  Every 
piece  mud  be  wrapped  in  paper,  and  packed  in  a  box  with 
lk\v-dui1,  addreffed  (carriage  paid)  to  Mr.  W.  H.  Pcpys, 
Poultrv,  London. 

''  a.  A  paper  muft  accompany  the  fpecimens,  ftating  their 
provincial  names;  the  name  of  the  parifh  and  county  where 
they  are  found ;  the  depth  of  the  mine  or  quarry  where  they 
are  procured  ;  the  general  extent  and  bearing  of  the  vein  or 
flratum  towards  the  points  of  the  compafs;  and  the  method  of 
procuring  them,  whether  by  blafting  or  by  the  pick-axe,  &e. 

"  3.  Tlie  Societv  alfo  requefts,  that  the  metallic  ores  which 
may  be  fent  them  for  analyfis  may  be  accompanied  with  fpe- 
cimens of  the  gangue  ormatrix  in  which  they  are  found,  and 
of  the  fuperincumbent  ftrata,  with  their  refpedive  depths  and 
provincial  appellations,  according  to  the  following  form  * : 

"^  The  blanks,  and  parts  printed  iu  Italics,  to  be  occupied  by  their 
*<roper  defcription. 

'^  Specim<a> 
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"  Specimen  No.  i,  called  by  the  miners  [Jleel- grained 
potter's  lead  ore]  found  at  [  ]  mine,  in  the  parifti  of 

[  ]  county  of  [  ]  ;   [40]  fathoms  below  the 

farface,  in  a  [regular  vein  from  2  to  34  inches  acrofs']  lying 
[N.  IV.  and  S.  £.]  rifing  to  the  [N.  fF.],  procured  by 
[bla/ling] .  The  ore  found  mixed  with  [black-jack  fpecimen 
No.  2,  arid  /par  No.  3,]  in  a  [Jlafe-rock'].  Depth  of  ftrata 
cut  through  in  finking  the  mine,  [Joil  i  foot;  gravel  ^feet^ 
No.  4;  rock  30  fathoms,  Nos.  5  and  6;  fhale  3  fathoms^ 
No.  7  ;  Jlate-rock  'j  fathoms.  No.  8-] 

*'  The  Members  of  the  Britifli  Mineralogical  Society  have 
in  view,  befides  the  above,  another  objedl  of  perhaps  Hill 
greater  general  importance.  In  common  with  all  other  in- 
quirers into  this  moll  interefting  department  of  natural  hif- 
tory,  they  have  regretted  the  formidable  obftacles  to  colleft- 
ing  accurate  information  in  the  mining  diftri£ls,  originating 
from  the  vague  and  peculiar  terms  in  ufe  among  the  miflers, 
and  from  the  different  ideas  annexed  to  the  fame  terms  in 
different  parts  of  the  country.  They  feel  the  impoffibillty  of 
introducing  a  feientific  nomenclature  into  the  mines  and  col- 
lieries, and  in  confequence  have  arranged  correfpondences  in 
various  parts  for  the  purpofe  of  colle6ling  materials  towards  a 
general  explanatory  dictionary  of  all  the  mining  terms  made 
ufe  of  in  the  Britifh  iflands.  The  fuccefs  of  this  plan,  it  is 
obvious,  depends  effentially  on  the  public  concurrence 3  its 
advantage  cannot  be  called  in  queftion,  and  therefore  the 
Society  requefts  with  confidence  the  affiftance  of  thofe  gen- 
tlemen who,  from  their  local  fituation,  or  other  circum- 
ftances,  are  able  to  farther  its  execution,  and  are  willing 
that  the  whole  fcience  of  mineralogy  fliould  be  cleared  from 
that  confufion  and  myftery  in  which  it  has  been  enveloped. 
Befides  lifts  and  explanations  of  technical  terms,  the  Society 
wi{hes  to  be  furnifhed  with  fpecimens  of  fuch  minerals  as 
have  received  any  names  in  the  mines  and  collieries ;  with- 
out the  poffeflion  of  fpecimens  it  will  be  impoflible  to  iden- 
tify the  fubftances  fo  as  to  affign  them  their  proper  feien- 
tific appellations ;  and  thefe  being  depofited  in  the  cabinet 
of  the  Society,  will  form  a  conftant  record  and  authority,  to 
which  the  moft  liberal  accefs  will  at  all  times  be  allowed. 

3  B  2  «f  The 
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"  The  confcioufnefs  of  contributing  in  their  fphere  to  the 
pubHc  orood,  and  to  the  improvement  of  a  favourite  brancli 
of  natural  fcience,  is  the  fole  remuneration  which  the  Mem- 
bers of  the  Society  look  forward  to ;  and  they  will  cftcem 
the  time  and  expenfe  employed  in  the  analyfis  of  minerals 
amply  repaid;  if  thofe  whom  they  have  thus  ferved  will  exert 
their  perfonal  activity  and  influence  among  their  workmen, 
in  furthering  the  execution  of  the  above  defign,  by  the  com- 
munication of  illuftrative  fpecimens  and  explanatory  lifts  of 
technical  terms. 

"  It  is  the  intention  of  the  Society  to  aflbciate  as  corre- 
fponding  Members  a  feleft  number  of  fuch  perfons,  com- 
petently (killed  in  mineralogy,  as  may  be  zealous  to  aflift  its 
views ;  and  that  proprietors  of  mines,  who  have  it  much  in 
their  power  to  furnifli  fuch  fa6ls  and  fpecimens  as  are  of 
principal  importance  to  the  Society,  fliall  be  confidercd  as 
eligible  to  the  clafs  of  correfponding  Members  ;  all  of  whom, 
though  they  are  to  be  fubje6l  to  no  pecuniary  contribution, 
fliall  be  allowed  free  acccfs  to  the  meetings  and  to  the 
cabinet.'^ 


GALVAXISM, 


Mr.  Carliflc  has  lately  made  fome  interefting  experiment* 
which  prove  the  identity  of  the  eleftric  and  galvanic  fluid. 
A  number  of  plates  of  filver  (fay,  40  or  50  crowns  or  half- 
crowns)  piled  alternately  with  plates  of  zinc,  with  pieces  of 
wetted  pafteboard  between  each  to  complete  the  galvanic 
chain,  will  not  only  give  an  ele6lric  fliock  to  the  perfon  who 
touches  the  top  and  bottom  of  the  feries,  but  continue  to 
give  an  uninterrupted  ftream  of  the  eleftric  fluid,  which 
being  pafl'ed  through  waiter,  decompofes  it  completely.  If 
gold,  filver,  or  platina  wire  be  employed  to  carry  the  eleftrio 
matter  into  and  from  the  water,  both  oxygen  and  hydroo-en 
are  liberated ;  but  if  oxydable  metals  are  employed,  hydrogen 
only. 
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Absorption,  nourlfhment  applied  by  the  flcin,  95. 

Acifl,  a  new  one  difcovered  in  fmut  of  wheat,  90. 

Affinities,  remarks  on  chemical,   185. 

A-r,  efFefts,  5{c.  of,  in  the  blaft-furiiace,  60,  II3. 

Air-vaults,  account  of  thofe  employed  in  iron-works,  324,  362. 

Ammoniure  of  cobalt,  Brugnatelli  on  the,  227. 

Amnios,  on  that  of  a  woman  and  of  a  cow,  279. 

Amoreux  on  fpiders,  and  their  fuppofed  poifon,  74,  I2  2» 

Analyfis  of  lapis  lazuli,  3  1 8. 

Anatomical  preparations,  new  method  of  preferving,  2  78t 

Anatomy,  notices  refpefting,   187,  304, 

Animal  ehnricity,  obfervations  refpefting,  250. 

,  curious  experiment  in,  372. 

Animal  thy f.ologs',  obfervations  refpefting,  30.5. 

Animals,  method  of  preferving,  by  means  of  ether,  205. 

Antipathy,  remarkable  inftance  of,  75. 

Antiquities,  notices  refpefting,  286. 

Arc  of  the  meridian,  meafured  from  Dunkirk  to  Barcelona,    12S, 

Ardent  Jpirits,  on  the  dillillation  of,  from  carrots,  12. 

Arfenic  and  fulphur,  to  feparate  from  ores,   3)4« 

AJlhtna,  oxygen  gas  a  cure  for,  82. 

Aftronomy,  Lalande's  hiftory  of,  for  1 799,   30,  IQ4. 

• ,  notices  refpefling,   127. 

■  Height  of  the  mountains  in  Mercury,  367. 

A'.mofphere^  on  thofe  of  the  planets,   166, 
Atmofpheric  air,  on  the  different  degrees  of  purity  of,  246. 
Azot,  on  the  decompofitlon  of,   152,  216,  335. 

Barometer,  obfervations  refpefting  the  variations  of,   147. 

Barruel  on  elafticity,  51, 

Beddoes,   (Dr.)  letter  to  the  editor  from,  189. 

Biography,  80,  180. 

Birds,  method  of  preferving,  by  qieans  of  ether,  aoj, 

— — ,  on  the  flight  and  vifion  of,  2  80. 

Black,  oak  bark  fubftituted  for  galls  in  dyeing,   179. 

Blackburne's,  (Dr.)  theory  of  czJoric,  light,  and  colour?,  334, 

Blafi-furnace,  on  the   comprellion,  &c.  of  air  for  the,   60,  1 15, 

324,  362. 
Bloch.  {Dx.)  fome  account  of,  80. 
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Blood,  how  retained  in  Its  proper  cavities,  308. 
Bone  and  Shellf  Hatchett's  experiments  on,  21,  3<;5, 
Bones,  on  the  proper  mode  of  boiling,   192. 

,  engrafted  on  thofe  of  living  animals,  308. 
Borneo,  defcription  of  the  ifland  of,   193. 
Botany,  nbfcrvations  relating  to,  93,    187,  30Z. 
Brain,  charadleriftic  differences  of,  in  different  animals,  305. 
Brera  (ProtelTor)  on  the  plica  polonica,  224. 
Briti/h  Mlneralogical  Society,  proceedings  of  the,  369. 
BrugnaielU  ov\.  the  oxyd,  ammoniure,  and  acid  of  cobalt,  227. 

Caloric,  on  the  non-conduftibllity  of,  by  fluids,  243. 

Caloric,  light,  and  colours.  Dr.  Blackburne's  theory  of,  334. 

Caout'Chouc,  experiments  with,   14,  154. 

Carli/le's  late  experiment  in  galyanifm,  372. 

Cartiuright's  remedy  for  putrid  difeafe?,   5$. 

Celebes,  defcription  of  the  ifland  of,  and  its  gold  mines,  289. 

Cbaptal's  method  of  preferving  birds  and  animals,  205. 

Chemical  affinities,  remarks  on,    185. 

Child,  one  found  in  a  favage  ftate,  92. 

Clutterbuck  on  difeafes  arifing  from  poifon  of  lead,   1T9. 

Cobalt,  on  the  oxyd,  ammoniure,  and  acid  of,  227. 

Cochineal  produced  in  the  Jar  din  des  Plantes  at  Paris,  ^r. 

Coins,  difcovery  of  fome  ancient,  286. 

Combvjlion  of  the  human  body,  occaiioned   by   immoderate   ufp  of 

ardent  fpirits,   132. 
Comet,  refpe'dting  the,  feen  7th  Augufl  1 799,    130. 
Conferva  font inalis,  on  tiie  produftion  of  the,   312. 
Contagious  difeafes,  not  produced  by  infefts,  309, 
Cooking,  an  economical  method  of,   192. 
Corn  for  feed,  an  effeiSual  preparation  of,    10, 
Cotte's  meteorological  axioms,   146. 

Coiv-pock,  letter  from  Dr.  De  Carro,  of  Vienna,  refpefling,  19J, 
Cupelling,  fand  recommended  to  be  ufed  in,  280. 

Date-trees,  cm ious  method  of  fecundating,  309. 

Deaths,  96. 

De^on  iron-worh,  phenomena  obferved  in  the  air- vaults,  324. 

Diamond,  experiments  on  the,   84. 

Difcoveries,  curfory  yiew  of  late,  in  fcience,   127,  132,  304. 

Difeafes,  yeft  a  cure  {ox  py,trid,   56. 

,  contagiouSj  not  produced  by  infe^ls,  309. 

Dijlillation  of  ardent  fpirit  froni  carrots,    1  3. 

,  account  of  fome  curious  improvements  in,  70. 
Dyeing,  experiments  with  priifTiats  in,  4. 
' -,  on  the  ufe  of  oak  bark  in,   1 79* 

^ar/i,  difcovery  of  a  new  fimple,  287, 

Egg,  anatomy  of  the,  306. 

£IaJizc-gtim  Vincy  account  of  the,  14,  154. 

^iaf.icity. 
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EtaJlkUy,  Barruel's  memoir  on,   51. 
Elajl'icitj,  refcarches  rcfpeCllng  the  caufe  of,  243,  244, 
Elefloral  Academy  at  Erfurt,  proceedings  of  the,  28a. 
Eliliric  Jiuid  the  fame  as  the  galvanic,  372, 

matter,  opinion  on  the  nature  of,   285. 

Ele8ricity,  meteorological  axioms  refpefting,   150. 

—————  propagated  in  vacuo,  246. 

Elk,  obfervations  on  the,  42. 

Etker  employed  as  a  remedy  for  gout,  rheumatifm,  &c.  314, 

• ,  method  of  preparing,  316. 

Filtering  apparatus^  dcfcription  of  Collier's  improved,  240. 

Fi/h,  propofal  to  naturalize  marine  n(h  in  frefh  water,  90. 

Fijhes,  light  a  component  part  of  all  marine,  84. 

FoJJil  tapirs,  remarks  on,  368. 

French  rruafures,  brief  account  of  the  new,   128. 

Isational  InftitiUe,  tranfaftions  of  the,  84,  184,  273. 

Fulminating  oxyd  of  mercury ^  experiments  with,  367. 

Galvanic  fluid  the  fame  as  the  eledric,  37a. 
Galvanifm,  obfervations  refpefting,  250. 
Gafcous  oxyd  nf  azot,  notices  refpecling,  9^,  189. 
Geology^  obfervations  relating  to,   187. 
Germination,  experiments,  Sec.  refpcding,  283,  285,  310, 
Girtariner  (Dr.)  on  the  analyfis  of  azot,   1  52,  215,  335. 
Gold  mini's,  account  of  thofe  at  Celebes  or  Macaflar,  28g, 
Gout,  effefts  of  ether  employed  with  fri(flion  in  the,  314. 
Gum  elaflic,  experiments  with,   14,  I  54. 
Quyton's  analyfis  of  lapis  lazuli,  316. 

Harmony,  remarks  on,  284. 

Hatchttfs  experiments  and  obfervations  on  (hell  and  bone,  21,  355, 

Haujfmann's  reflections  on  pruffiats,  4. 

Heat  and  lights,  important  difcovery  refpecEling,  192,  286,  366. 

"   '"■  ,  light,  and  colours.  Dr.  Blackburne's  theory  of,   334. 

HerfcheVs  (Dr.)  difcovery  refpefking  heat  and  light,  192,  286,  ^66. 

Human  body,  on  the  fpontaneous  combuftion  of,  132. 

Humboldt's  expedition  to  South  America,  94. 

Hunter  and  Hornby,  (Drs.)  difl^iUation  of  fpirits  from  carrots,   12. 

Hy(irophobia,  on  the  various  remedies  recommended  for,  251. 

Idiots  fometimes  rcftored  to  reafon  by  kind  treatment,  309. 

Infers,  obfervations  on,  88,  367. 

Iron-iuorks,  defcription  of  air- vaults  ufed  at  fome,  324. 

7^ff''^yi  (D""')  extracts  from  his  memorial  on  Scotch  diftillcry,   1 6 1. 

Jcrboay  OT  tiuo  footed  rat,  fingular  conformation  of  the  feet,  277. 

Lair  on  the  fpontaneous  combuftion  of  the  human  body,  132. 

Lalande's  hlftory  of  aftronoray  for  1 799,  30,  104. 

l^apif, lazuli,  Guyton  on  the  colouring  matter  of,  278,  315. 

S  Lead, 
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Lead,  on  the  cure  of  afFeftions  ari'fing'  from  poifon  of,  1 19. 
J, earned  Societies,  proccedinj^s  of,   84,  90,  18^,  273,  ::82,  j66. 
J, eaves  of  trees,  beft  feafon  tor  coUeftin^-  for  ufe,  314. 
JJght  a  corriponent  part  of  all  marine  fifiies,  84. 

and  heat,  important  difcovery  rcfpeAing,    192,  286,  366. 
■     ■     ,  colours,  and  caloric.  Dr.  Bbckbiirnc's  theory  of,  334- 
jMminous  Jiuid,  opinions  rcfpedl'ng  the,    131,  192,  286,  334,  366. 
Lunar  p.  rind  of  icj  years,  meteorological  remarks  on  the,   1 52. 
Lyceum  of  the  Alt  j,  Paris,  proceedings  of  the,  gt. 

Maca^ar,  defcrlption  of  the  ifland  of,  and  its  gold  mines,  289. 
Aladagafcar,  fimilanty  between  the  manners,  &c.  of  the  inhabitants 

of,  and  thofe  of  the  South  Sea  ifland?,  89. 
Magnetic  needle,  meteorological  axioms  refpefting  the,   I  p. 
Maniacs  fometimes  reftored  to  reafon  by  kind  treatment,  509. 
Mathematics,  notices  refpefting,   126. 
Mcdufa,  or  fa-nettle,  organifation  of,  304. 
Mercury,  a  cure  for  affections  arifing  from  poifon  of  lead,    119. 

,  notice  refpefting  the  new  fulminating  oxvd  of,    184. 

,  height  of  mountains,  &c.  in  th'  ■planet,  367. 

Meridian,  nieafure  of  an  arc  of,  from  Dunkirk  to  Barcelona,   128. 

Metallic prn fiats,  experiments  in  dyeing  with,  4. 

Metals,  on  the  produtlion  of,  in  mines,  276. 

Meteorology,  41,  93,  146,  24.7. 

Mineralogy,  a  notice  refpedting,  369. 

Mines,  manner  of  woiking  thofe  in  Celebes,  297. 

Monnier,  fome  account  of  Peter  Charles  Le,   iSo. 

Monoculus  cajlor,  obfcrvations  on  the,  367. 

Murhard  on  the  atmofpheres  of  the  planets,   166. 

MurJat  of  Jo  da,  a  flrong  llimulant,  284. 

Muriatic  acid,  attempts  to  decompofe  the,   183. 

Mus  burfiirius.  Dr.  Shaw's  defcription  of  the,  215. 

Mus  typhlus  and  zemni,  the  blind  afphalax  of  Arillotlc,  276. 

Mufhet  on  blaft-furnaces,  60,  113,  362. 

Mufic,  remarks  on,  284. 

NfM  hools,  account  of,  265,  364. 
I^ichel,  remarks  on  this  metal,  86. 
Nouriflomerd  adminiflercd  by  the  flcin,  95'. 

Oa\  hark  a  fubftitute  for  gall  nuts,   179. 
Oresy  method  of  feparating  fulphur  and  arfenic  from,  354, 
Oviparous  animals^  how  nourifhed  in  the  tgg,  306. 
Oy/icrs,  Beckmanu's  obfervations  refpefting,  97,  233. 

Pallas  (ProfefTor)  on  the  making  of  (hagreen,  217. 
Palms,  curious  method  of  fecundating,   309. 
Parhelia,  two  feen  at  Aofta,  93. 

Phihmatic  Society,  Paris,  proceedings  of  the,  90,  367. 
Plants,  method  of  preferving  fpecimens  of,  302. 

Platina^ 
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Plat'ma,  procefs  for  rendering  it  malleable,   I. 

Plica  poloniciT,  on  the  Polifh  difeafe  called,   ;;24. 

Pneumatic  meii'icinc,  communication  from  Dr.  Loane  on,  S2. 

Poifon  of  lead,  on  the  cure  of  affettions  ariling  from,   119. 

Poland,  on  the  population  of,  88. 

Potatoes,  on  the  dillillation  of  fpirits  from,  286. 

Prize  quejtions,   2"] 2. 

Prujjiats,  Hauflmann's  reflexions  on,  4. 

Pulteney  (Dr.)  on  the  economical  ufe  of  the  ranunculus  aquatilis, 

210. 

Rain,  meteorological  axioms  concerniTig,  1 50, 

Ranunculus  aquatUis,  on  the  economical  ufe  of,   210. 

RefraHli-e  pozver  of  different  fubltances,    131. 

Pheumatijm,  effects  of  ether  employed  with  frlftion  in  the,   3I4« 

Rodma-ri's  trepanning  inftrument  defcrlbed,   207. 

Rcehtuk  on  the  air-vaults,  <Scc.  at  the  Devon  iron-works,   3^4. 

Roxburgh  (Dr.)  on  the  urceola  elaftica,  or  caout-chouc  vine,  1)4, 

Rojal  Society  of  Loudon,  tranfactions  of  the,   84,  183,366. 

EdlnikTgh,  tranfaftions  of,  367. 

Sap^  on  the  afcenfion  of,  in  trees,  510, 

Sciatica,  effedls  of  ether  employed  with  friftion  In  the,  314. 

Science,  view  of  late  difcoveries  in,  304. 

Sr-a-nettle,  organifation  of  the,  305. 

Seeks,  on  the  Indians  called,  282. 

Sbagreer.,  method  of  preparing  at  Aftracan,  217. 

Shell  and  bone,  experiments  and  obfervations  on,  31,  355.     '■, 

Silh--jcorm,  on  the  organifation  of  the,  304. 

Silver,  cupells  of  fand  recommended  for  rehning,   280. 

Skeletons,  Sue's  method  of  preparing,  3O). 

Smut,  to  remove,  from  feed-corn,    10. 

in  'wheat,  Chantran's  ideas  on,  90. 

Sound,  experiments  on,  245. 

Spanijh  'Wool.    The  (heep  that  yield  it  thrive  in  Holland,  369. 
^Spiders,  obfervations  on,  by  Dr.  Amorcux,   74,  122, 
Stacihoufs  method  of  preferving  fpecimens  of  plants,   30;, 
Steam-engine,  propofal  to  work  by  a  (till,   16 j. 
Steatites,  on  the  ufes  it  may  be  applied  to,   282. 
Srill,  deicription  of  improvements  on  the,   70,161. 
Still-born  children  may  fometimes  be  reftored  to  life,  308. 
Suoar,  feveral  plants  that  yield,  311, 
Sulphur  and  arfenic,  to  feparate  from  ores,   354. 
Sulphurated  hydro-fulphure,  a  ufeful  medicine,  87. 
Surgery,  improvements  in,    189,207,308. 
Surgical  cafcs  noticed  by  the  French  National  Inftitute,  279. 

Thermometer,  meteorological  axioms  on,   149. 
Thermometers,  difference  in  the  movements  of  mercurial  and  fpirit  of 
wine,  249, 

'   '  Thunder- 
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Thunder-cloud,  fingular  phenomenon  feen  in  a,  \X. 
Travels,  Mr.  Hamilton's  intended,  388. 
Trep.7inng  inflrument,  Mr.  Rodman's  newly  invented,  20)^, 
Tungjien,  a  notice  refpefting,  86. 

Ultramarine,  the  colouring  principle  of,  278. 
Uranite  difcoveied  in  France,   18). 
Urceola  ehfica,  defcription  of  the,    14,  1)4- 
Uref,  a  new  fubftance  found  in  urine,  87. 
Urinary  concretions,  experiments  on,  86. 

l^accine  Inoculation,  obfervatlons  on,  49. 

Valifneria,  on  the  fecundation  of  the,  .509. 

Vapour,  on  the  quantity  of  caloric  contained  in,  244- 

Vegetation^  experiments  on,  283,  285. 

Volcanoes,  attempt  to  explain  the  phenomena  of,  275 

Wagjlaffe's  preparation  of  feed-corn,  lo. 

Wind,  meteorological  axioms  concerning  the,   T49. 

Wool.    Spanifh  fheep  thrive  in  cold  climates,  369. 

Worms  divided  into  two  families,  304. 

Wurml'^s  defcription  of  the  illand  of  Borneo,   193. 

Wurmh's  defcription  of  the  ifland  of  Celebes,  or  Macaflar,  2S9, 

Tejp),  not  a  large  country,  but  a  group  of  iflands»  8p. 
TeJ,  on  the  efficacy  of,  in  certain  difeafes^  56. 

Zoology,  notices  refpefting,  89,  277. 
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